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The main objective of this thesis is to examine individual prognostic factors for return 
to work (RTW) after work rehabilitation, for workers on long-term sick leave with 
common musculoskeletal and mental health complaints. The process of returning to 
work after long-term sick leave may be complex, and is often influenced by other 
factors than health complaints and diagnoses alone. The primary hypothesis in this 
thesis was that individual’s cognitions about health and illness would be central for 
returning to work or not, after work rehabilitation. A second hypothesis was that 
socioeconomic status (SES) through education or occupation would predict RTW 
after work rehabilitation. A third hypothesis was that the process of returning to work 
would be complex and differ between subgroups of work rehabilitation participants.  
Cognitions, such as illness perceptions and fear avoidance beliefs may be a matter of 
beliefs about cure, control, and expectancies, thus of coping. Coping, as defined in 
the Cognitive activation theory of stress (CATS), was applied in this thesis. In the 
CATS, coping is defined as positive response outcome expectancies, in contrast to 
negative response outcome expectancies (hopelessness) or no response outcome 
expectancies (helplessness). 
In Norway, comprehensive inpatient work rehabilitation may be offered to 
individuals on long-term sick leave. Participants in inpatient work rehabilitation 
programs typically have sick leave diagnoses related to musculoskeletal and mental 
health complaints, often characterized by non-specific conditions, mostly subjective 
health complaints, with few objective medical findings. Individuals with subjective 
health complaints may believe that their complaints are harmful and may therefore try 
to avoid activities they believe will harm them, such as work. Experiencing distress 
and poor functional ability may lead to vicious circles of hopelessness and 
helplessness, i.e. poor coping. Maladaptive illness perceptions and fear avoidance 
beliefs about work may contribute to prolonged disability and time out of work. The 
aim of work rehabilitation is to alter such vicious circles through positive experiences 




assessments, education, physical activities, and cognitive behavior modifications 
offered in a combination of individual and group-based sessions. In addition, 
collaboration with external stakeholders, such as health care providers, the employer, 
or the local social insurance office (NAV-office) are important elements during work 
rehabilitation.  
In this thesis, individual prognostic factors for RTW after work rehabilitation were 
investigated in three different samples of work rehabilitation participants. Predictive 
information was extracted from questionnaires and patient journals while information 
of work and sick leave were measured by self-reports and official register data of The 
Norwegian labor and welfare administration (NAV). 
The primary and secondary hypotheses were investigated in the first paper, where the 
aim was to examine whether health complaints, illness perceptions, fear avoidance 
beliefs, coping, and education predicted non-working 3 and 12 months after 
participating in work rehabilitation, and to assess the relative importance and inter-
relationship of these factors. Logistic regression analysis was conducted. The results 
showed that fear avoidance beliefs for work were the most important predictor for 
non-working both at 3 months, and at 12 months follow-up after participating in work 
rehabilitation. A multiple regression analysis displayed that almost half of the 
variance in fear avoidance beliefs for work were explained by the amount of 
musculoskeletal and pseudoneurological health complaints, i.e. tiredness, 
sadness/depression, and anxiety, and by illness perceptions and education. For illness 
perceptions, the components concerning perceived duration, consequences, and 
personal control of the illness were the most important. Coping did not contribute to 
explain any variance in fear avoidance beliefs for work. In conclusion, high levels of 
fear avoidance beliefs for work were a strong predictor for non-working after work 
rehabilitation. However, the intervening mechanisms between fear avoidance beliefs 
and subsequent avoidance behavior, in terms of avoiding the workplace when sick, 
are still poorly understood.  
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The primary and secondary hypotheses were investigated in the second paper, where 
the aim was to test if fear avoidance beliefs for work would mediate the relationships 
between musculoskeletal and pseudoneurological complaints, functional ability, level 
of education, and number of days on sickness benefits during 3-year follow-up after 
work rehabilitation. Structural equation modeling (SEM) was used to test a 
predefined mediation model for direct and indirect effects between the hypothesized 
predictors and days on sickness benefits during follow-up. As hypothesized, fear 
avoidance beliefs for work mediated the effect of musculoskeletal complaints and 
education on sick leave during follow-up. There was however, no direct effect of 
musculoskeletal complaints on fear avoidance beliefs, as this relationship was fully 
mediated by poor physical function, in terms of moving ability and lifting/carrying 
ability. Fear avoidance beliefs for work did not mediate the relationship between 
pseudoneurological complaints or mental function, in terms of coping/interaction 
ability and sick leave during follow-up. Pseudoneurological complaints had a small 
direct effect, and length of previous sick leave had a strong independent effect on 
days on sickness benefits after work rehabilitation. In conclusion, the mechanisms 
involved in the process of returning to work are complex and involve several 
intervening factors including health and functional ability, education, previous sick 
leave, and fear avoidance beliefs for work.   
The second and third hypotheses were investigated in the third paper. Here the aim 
was to examine if gender, age, diagnosis, occupation, and length of previous sick 
leave predicted differences in the process of returning to work, in terms of being at 
work or registered with sickness benefits, and transitions in and out of work and 
sickness benefits, during a 4-year follow-up after work rehabilitation. Proportional 
hazard regression analysis was used to explore the probabilities of being at work, or 
of receiving sickness benefits, or disability pension, and differences in the transitions 
between any of these states during follow-up. Regression models based on transition 
intensities detected differences in the risk factors of entering and leaving a given 
state. For example among women, the lower probability of being at work than men, 




probability of leaving work. In addition, the probabilities of being at work, and of 
receiving sickness benefits, and disability pension differed between men and women, 
age groups, diagnostic category, type of work, and previous history of sick leave. 
Being a female, having diagnoses other that mental and musculoskeletal, having blue-
collar work, and receiving long-term sick leave before entering work rehabilitation, 
increased the risk of not returning to work and of receiving disability pension during 
follow-up. The use of novel statistical methods made it possible to understand more 
of the different patterns in or out of work or of receiving sickness benefits, and how 
the prognosis differed between groups. 
The results from this thesis show that the process of returning to work after long-term 
sick leave and work rehabilitation depends on the interplay between multifaceted 
prognostic factors related to the history of previous sick leave, age, gender, SES, 
health, function, and cognitions in terms of illness perceptions and fear avoidance 
beliefs for work. These findings may have implications for selection criteria into 
work rehabilitation, for tailoring actions during a work rehabilitation program, and 
may guide follow-up actions aiming at RTW in collaboration with stakeholders 
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1 Introduction and theoretical framework 
1.1 Introduction 
Comprehensive work rehabilitation programs aim to improve function and work 
ability amongst individuals at risk of permanently falling out of work [1]. Participants 
in work rehabilitation are mainly individuals on long-term sick leave with common 
musculoskeletal and mental health problems [2]. Work rehabilitation comprises 
elements from medical, vocational, occupational, and social rehabilitation [1]. 
Successful rehabilitation processes are believed to rely on interdisciplinary 
collaboration and understanding from a diverse range of stakeholders including health 
professionals, social workers, the workplace, and the participant involved [3]. 
However, knowledge about the effects of such interventions or about prognostic 
factors for work resumption after rehabilitation is still limited, and we do not know 
which patients will benefit most from comprehensive work rehabilitation efforts [4]. 
Norway differs from most other countries in offering inpatient work rehabilitation to 
individuals on long-term sick leave with composite health problems. Individuals 
referred to comprehensive inpatient work rehabilitation have not managed to return to 
work (RTW) on their own or with assistance from the primary health service. They 
will typically have more complex needs and problems, not only due to the health 
problems, but also related to the work and home situation, or other social factors [5]. 
2015). The main objective of this thesis is to investigate individual prognostic factors 
for RTW after inpatient work rehabilitation, for individuals on long-term sick leave 
with common musculoskeletal and mental health complaints, and to explore the 
relative influence of health complaints, socioeconomic status (SES), and cognitions 
on RTW.  
 
1.1.1 The process of returning to work  
RTW after sick leave may be an evolving, complex, and sometimes nonlinear process 
[6], where the sick-listed may have multiple transitions between working, and partial, 
or full sick leave during follow-up after work rehabilitation [7]. Throughout this 
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thesis, RTW will be used as a broad term referring to RTW as a goal, an outcome, 
and an evolving process [3, 8, 9]. The complex aspects of RTW are described more in 
detail in section 1.2.6. 
 
1.1.2 Prognostic factors  
The terms “risk factors”, “prognostic factors”, and “predictive factors” are often used 
interchangeably in the literature, but are seldom defined [10]. A risk factor is in 
epidemiological studies described as a determinant existing before the occurrence of 
a disease. “A risk factor is any attribute, characteristic, or exposure of an individual 
that increases the likelihood of developing a disease or injury” [11]. Examples of 
important risk factors for common diseases as cancer, heart disease, and diabetes are 
typically related to genes, environment, and lifestyle, or the interaction between these 
factors. A prognostic or predictive factor is a characteristic of an individual after the 
occurrence of a disease, associated with clinical outcome. In medical research, a 
prognostic factor is mainly associated with the natural history of a disease, in the 
absence of therapy [10]. While a predictive factor is associated with response or lack 
of response to a particular therapy [10]. In this thesis, both the prognostic and 
predictive terms will be used, since these terms are in current usage in studies on 
RTW after sick leave and work rehabilitation. However, it may also be that 
potentially confounding determinants or risk factors prior to the current sick leave 
incidence may influence the prognostic factors of RTW after receiving work 
rehabilitation. It is not possible to control for the interplay between all associated 
variables.  
 
Most of the literature on prognostic factors for RTW concerns low back pain (LBP) 
and other musculoskeletal conditions [12]. Apart from possible disease-specific 
health problems, it is recognized that similar factors will predict outcomes on work 
and sick leave, regardless of the diagnosis [12-14]. Factors involved in the prognosis 




are however, very few studies on prognostic factors for RTW after participating in 
work rehabilitation actions [4], in particular after inpatient work rehabilitation. The 
dominating knowledge is on prognostic factors for prolonged sick leave or disability 
pension after long-term sick leave, for common musculoskeletal disorders [12, 16-18] 
and for common mental disorders [19-21]. Typically, studies tend to seek more 
information about sick-listed with a poor prognosis for RTW, instead of 
characteristics of individuals with a good prognosis, who actually RTW [22]. This 
distinction might be more important to consider than thought at first glance. 
Knowledge of good and poor prognosis for RTW is essential to select candidates for 
more intensive and tailored interventions and follow-up actions and to leave out those 
who will manage on their own [23]. As an example, Haldorsen et al. [24] found that 
giving intensive multidisciplinary treatment to a subgroup of patients with the best 
prognosis for RTW had a worse RTW outcome than giving a light treatment.  
 
Ideally, knowledge of good and poor prognosis for RTW among sick-listed 
individuals should be inclusion criteria for decisions on interventions aiming at RTW. 
Although there may be a lack of systematic criteria for allocating participants to 
comprehensive work rehabilitation in Norway today, there is still reason to believe 
that participants in work rehabilitation programs have needs that are more complex 
compared to sick-listed in general. Work rehabilitation participants may therefore 
have poorer prognosis for RTW, than other individuals on sick leave. However, the 
actual factors with prognostic value for RTW or prolonged sick leave or disability 
pension may be similar between long-term sick-listed with or without receiving work 
rehabilitation interventions. Consequently, in the following, relevant studies on 
individual prognostic factors for RTW, prolonged sick leave, and disability pension 
after sick leave are included, whether the sick-listed population have received work 
rehabilitation or not. Included studies are however limited to the target group of work 
rehabilitation programs in Norway, which mainly consists of individuals on sick 
leave due to common musculoskeletal and mental health complaints, and co-morbid 
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conditions. Studies on prognostic factors for RTW after brain injury, stroke, 
neurological diseases, cancer etc. are therefore not included.  
 
1.2 Background and problem area 
The number of people on long-term sick leave and disability pension is undesirably 
high in many industrialized countries [25]. So far, medical reasons have failed to 
fully explain why many people are receiving sick leave benefit or disability pension 
[26]. On the contrary, the general health has never been better in many western 
countries, when it comes to mortality and life expectancy [27]. The level of 
individuals on long-term sick leave and disability pension is high in Norway 
compared to most western countries [25, 28]. At the end of 2013, 17.8% of the 
working age population received sickness benefits [29]. Sickness benefits in Norway 
include sick leave benefit, work assessment allowance, and disability pension. The 
amount of individuals receiving a sick leave benefit has been relatively stable 
between 5 to 7% in the last 15 years [30]. In the third quarter of 2015 approximately 
130 000 employees (5.4%) were absent from work due to doctor-certified sickness. 
Adjusted for partial sick leave, the share of employees on sick leave benefit was 4.6% 
[31]. 
 
For several years, it has been a political issue to reduce long-term sick leave and 
withdrawal from working life [32, 33]. However, there is no clear agreement among 
stakeholders why so many are situated outside work or how these problems should be 
handled [34]. Underlying causes for why workers become sick-listed can be studied 
in different disciplines and from different theoretical perspectives, where medical, 
economical, and sociological perspectives are dominant [26, 34]. Within the medical 
perspective, clinical research primarily investigate the course and prognosis of a 
disease on an individual level, whereas epidemiological research investigate the 
corresponding associations at a group level [26]. Within the economical perspective, 




life [26]. This is a so-called pull or attraction model stating that the worker tend to 
make rational choices between work and sick leave based on personal economic gain 
[34]. Within the sociological perspective, the emphasis is typically on how conditions 
in society, such as working and living conditions are associated with sick leave, both 
at an individual and group level [26]. It is suggested that the sociological perspective 
gives support to a so-called push or exclusion model focusing on how exposure to 
e.g. negative work environmental factors may lead to health problems and 
involuntary sick leave [34]. Covering several of these perspectives, a generous 
welfare system [35-37], high work participation due to low unemployment [38], and a 
high proportion of female employees [39] are among the proposed explanations for 
the high numbers on sickness benefits. A higher proportion of work participation may 
imply a higher proportion of individuals with health limitations and disabilities at 
work. Some voices have claimed that an unhealthy workforce is the price to pay for 
the high share of employment [40]. As mentioned, medical explanatory models are 
however insufficient to understand why so many are not able to participate in 
working life [26]. This is a paradox because medical assessments are fundamental in 
the sick-listing process. When writing a medical certification, the physician certifies 
that a disease is present and that the patient’s ability to work is impaired to an extent 
that hinders work participation, and warrants economic compensation [26]. For 
individuals with composite and non-specific health problems, the physician often 
considers the doctor-patient relationship [41, 42], and the sickness certification 
process problematic and challenging [43]. It is argued that individuals with composite 
health problems often report co-morbid complaints with no or few verifiable criteria 
of a disease [43, 44]. Due to multiple health complaints, there may be substantial 
variation in which diagnosis a physician gives to the same patient [44]. When there 
are no objective criteria or signs of a disease, the sickness certification process will be 
patient-driven, and mainly based on the patient`s reports of illness and discomfort 
[43, 45]. In these cases, the decisions will often be affected by the physicians own 
attitudes, beliefs, and personalities [43]. Lack of biomedical criteria in the practice of 
granting sick leave may challenge the legal basis for social insurance claims, which 
require that the reduced functional ability should be caused by disease or injury [45]. 
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The requirement of a diagnosis on the medical certificate may lead to an unfortunate 
medicalization of life problems and social problems, when there is a need of sick 
leave [45]. 
 
1.2.1 Health complaints 
Common health complaints, such as musculoskeletal, mild and moderate mental 
health, and cardiorespiratory conditions, account for two-thirds of long-term sick 
leave and disability pension [46]. In Norway, the most common diagnoses associated 
with long-term sick leave and disability pension are related to musculoskeletal and 
mental health complaints [47-49]. These diagnoses amount to around 50% of the 
sick-listed and 60% of the disability pension recipients. Among the musculoskeletal 
complaints, LBP is the most frequent single cause of sick leave (11%) and disability 
pension (9%) [50]. The number on sick leave benefits with mental diagnoses is 
increasing in all age groups, except among sick-listed above 60 years [51]. The 
increase is highest among young people, aged 20 to 29 years, with an increase from 
12.5% in 2010 to 13.8% in 2014. However, the musculoskeletal diagnoses are still 
the largest group, and amounted to 25.1% of the sick leave in 2014 in the young age 
group [51]. Common sick leave diagnoses are often considered more by symptoms 
and distress than by consistently demonstrable tissue abnormalities [52, 53]. There 
are often no or very few objective medical explanations for these symptoms, and 
therefore, these are sometimes named subjective health complaints [52, 54-56]. In 
particular, for the musculoskeletal complaints, up to 85% of cases are non-specific 
[57]. For these non-specific conditions, there are high rates of co-morbidity with 
other subjective health complaints [58-60]. The intensity of subjective health 
complaints form a continuum from normal complaints to conditions that require 
medical care and are incompatible with participation in social and working life [61]. 





The prevalence of subjective health complaints is high in the general adult 
population, varying from 75% in a Nordic population [62] to 91% in a Norwegian 
population [63]. In another sample, 80% reported musculoskeletal complaints, 65% 
reported pseudoneurological complaints, such as tiredness, sadness/depression, and 
anxiety, and 60% reported gastrointestinal complaints [61]. In a working population, 
the prevalence of subjective health complaints was found to be stable over a period of 
seven years whilst the number of workers on sick leave increased [48]. Level of 
complaints could not explain why a higher number of individuals were receiving 
sickness benefits in the same period [48]. The results show that there is no 
straightforward association between measures of illness, such as subjective health 
complaints, and sick leave [48]. The English distinction between illness, disease, and 
sickness may be useful to understand the complex picture of how the health 
dimension is related to sick leave (Figure 1). Illness refers to the individual`s own 
experiences of ill health, a disease refers to conditions that medical science can label 
with a diagnosis, and sickness refers to the social role the individual with illness 
takes, or are given in different areas of life [64].   
 
Figure 1. The relationship between illness, disease, sickness, and sick leave [64].  
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Generally, workers experiencing illness, sickness, and/or having a disease, go to work 
[64]. There is a low degree of overlap of reports between illness, disease, and 
sickness absence, indicating that they are different concepts of ill health [65]. Sick 
leave can be used as a combined measure of physical, psychological, and social 
functioning in working populations [66]. The mechanisms that lead to sick leave are 
still poorly understood. It is important to distinguish between what causes illness and 
disease, what causes sick leave [64], and what causes RTW. High level of sick leave 
is likely to be explained by multifactorial causes [48], and require multifaceted 
analyses from various perspectives [26]. The complex etiology of sick leave will 
accordingly also influence the prognosis of work resumption after a period of sick 
leave. 
 
There are few studies on disorder-related prognostic factors for RTW after sick leave 
[67]. Self-reported physical and mental health are shown to be more important in 
explaining work status during follow-up, than sick leave diagnosis and objective 
measures in individuals with chronic LBP [68] and in employees with mental health 
problems [69]. The severity and duration of mental health complaints [19, 70], 
multiple pain sites, higher level of pain, and widespread pain [71-73] have been 
found to predict poor work outcomes after sick leave. In addition, co-morbid 
musculoskeletal and mental health complaints may have a negative impact on RTW 
[21, 74, 75]. For individuals with common mental health problems, there is a wide 
range of prognostic factors, and a large variability in populations and conditions 
studied, making it unclear which factors might enhance or hinder RTW after sick 
leave [19-21]. However, the co-morbid presence of anxiety and depression is found to 
predict longer duration and higher recurrence of sick leave episodes [76]. 
 
1.2.2 Long-term sick leave 
Long-term health-related absence from work is a major burden for the individual, the 




leave may have both positive and negative consequences for health, work, and social 
life, most focus has been on the negative parts [79]. Among negative and unwanted 
individual consequences of being sick-listed are reduced work motivation, social 
isolation, stigmatization, changed self-image, economical strain, and secondary health 
problems [80]. Long-term sick leave is usually defined as sickness absence of more 
than 4 to 8 weeks [13, 22, 81]. There is, however, no agreed demarcation between 
short and long sick leave [82], making comparison between studies difficult [83]. 
Long-term sick leave represents a significant proportion of the sick-listed population 
as a whole [84, 85], as long-term sick leave accounts for up to one-third of the days 
off, and 75% of the sickness absence [84].  
 
RTW after participating in work rehabilitation interventions is shown to be better for 
participants with the shortest sick leave before the intervention [4, 86]. Previous sick 
leave is associated with increased time to RTW during follow-up [87], and is an 
independent prognostic factor for long-term sick leave [20], and disability pension 
[88-93]. The risk of receiving disability pension is associated with length of previous 
sick leave, as well as annual repetitive sick leave spells and length of the intervals 
between the spells [88]. However, individuals sick-listed with only one long sick 
leave spell (≥ 28 days) may have good prognosis for remaining at work during 
follow-up [22]. Number of episodes on sick leave seems to be a stronger predictor of 
subsequent sick leave than the duration of the sick leave [94, 95]. The predictive 
value of the specific length of previous sick leave seems to vary between studies, 
from seven days [92] to seven months, for predicting a disability pension during 
follow-up after sick leave [49]. The discrepancy between study results, may be due to 
time to follow-up, which in these two studies varied between three years [49] and 13 
years [92].  
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1.2.2.1 Age and gender 
Socio-demographic factors, such as age and gender are likely to impact on work 
resumption after long-term sick leave and work rehabilitation. However, age and 
gender are often added as confounders in statistical models, resulting in limited 
information about the prognostic estimates for these variables. A reason for not 
including age and gender as independent variables in analyses of RTW is often that 
these variables are considered not modifiable [23]. 
High age is a strong risk factor for sick leave [38], and there is a well-known and 
strong relationship between higher age and disability pension [91, 96]. Higher age 
predicts lack of RTW after an episode of sick leave across diagnoses [4, 13, 17, 18, 
20, 87, 97-99]. However, a recent review found inconsistent evidence for age 
predicting time until RTW, during follow-up in individuals sick-listed with LBP [23]. 
In a work rehabilitation sample, the youngest group had best chances for work 
resumption at follow-up [86]. Over many years, there have been an increase in young 
people on disability pension in Norway [100], showing a higher prevalence of 
disability pension than in other OECD countries [101]. The increase in disability 
pension among young people is partially explained by mental health conditions, 
which could possible benefit from work-related interventions and actions [100]. 
Although many studies describe age as a significant risk factor, both for sick leave, 
disability pension, and for RTW, research on potential causal mechanisms are lacking 
[38]. 
 
Women have higher rates of sick leave and disability pension than men [102-104]. 
Moreover, female gender predicts reduced probability of RTW after an episode of 
sick leave across diagnoses [4, 87, 97, 102]. However, there is inconsistent evidence 
for gender predicting time until RTW, for individuals sick-listed with LBP [23]. 
Besides, after various work-related rehabilitation interventions, studies on prognostic 
factors for RTW show contradictory results between genders [17]. Some studies 




[106, 107], and some found no gender differences [86, 99]. Several hypotheses have 
been proposed to explain why women have higher level of sick leave and disability 
pension than men [103, 104]. Higher level of sick leave among women have been 
associated with pregnancy, having children, marital status, working conditions, and 
whether the workplace is male dominant or equally balanced in gender distribution 
[38]. It is suggested that sick leave may also be due to social causes both at home and 
work, and that men and women may present different causal explanations [108]. 
While women experience a double burden from work and home, and report that 
family burdens and caring responsibilities may influence their sick leave, men more 
often seem to attribute their sick leave to stress and conflicts at the workplace [108]. 
Moreover, higher risk of disability pension among women has been associated with 
poor self-reported health, mental distress, poor working conditions, and low levels of 
income [109]. However, studies have also found moderate effects for self-perceived 
health, whilst family situation and work factors did not explain women’s higher 
likelihood of disability pension [104]. Results seem to differ between studies and 
little is still known of the gender divide [38, 103, 104]. Until now, few studies have 
tried to explain more in depth the associations described for genders and sick leave 
[38]. A recent study did however investigate if gender differences in sick leave could 
be explained by attitudes, norms, and preferences, but did not find any support for 
this hypothesis [110].  
 
1.2.2.2 Socioeconomic status (SES) 
There is a consistent social gradient in physical and mental health [77, 111-113]. 
Paradoxically, socioeconomic inequalities in health persist and even widen in 
Western Europe [114], as is also the case in highly developed welfare states as 
Norway [115]. It is documented that sick leave increases with decreasing SES [38, 
116-119]. The relationship between SES and sick leave seems to be strongest for the 
long-term absence [116, 120]. These findings are however inconsistent [117].  An 
opposite effect has also been suggested, where the worklessness in itself may lead to 
inequalities in health [121].  
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SES is the individual’s position within a hierarchical social structure, and may 
depend on a combination of variables. Level of education and type of occupation are 
most often used as proxies for SES [111, 112, 122, 123]. Level of education is highly 
interrelated with occupational class and type of work [111, 112, 122, 123]. Education 
and occupational class have been found to be stronger determinants of sick leave than 
income [122]. Individuals on long-term sick leave and disability pension have more 
frequently low education and blue-collar work [49, 124-126]. These occupations are 
typically associated with higher physical strain and less decision latitude [123, 124]. 
Workers with skilled and unskilled blue-collar work have a substantial higher risk of 
disability pension compared to administrators and professionals [125].  
 
There is a strong association between low SES, expectancies of coping, and self-rated 
health [127]. Workers with self-rated low SES, in terms of level of education, type of 
job, and income, may experience failure to cope with challenges in life 
(hopelessness), and may expect no predictable relationship between what they do and 
what actually happens (helplessness) [127]. Socioeconomic differences in health may 
be explained by the individual´s learned expectancies of being able to influence their 
health condition [128, 129]. Lower education may be associated with less 
psychosocial resources [128, 129] and with less skills and qualifications [113].  
 
The association between low education and sick leave may additionally be explained 
by physical work environment, such as physical work positions and workload, [116, 
118, 120, 130], physical work ability [118], and health behavior/lifestyle factors [116, 
130]. The contribution of physical and psychosocial work factors and of health 
factors are, however, inconsistent between studies [117, 120, 130]. Furthermore, 
results on factors explaining the association between education and sick leave seem to 




different study populations and differences in study design. Most studies seem to 
describe associations, and are thus not able to document causal mechanisms behind 
the socioeconomic differences in sick leave [38]. Workers with low education and 
blue-collar occupations may have fewer opportunities to change work tasks and 
workplace when becoming sick [131]. This may be a reason why SES not only is a 
risk factor for sick leave and disability pension, but also an important predictor for 
RTW after sick leave. Low education is a prognostic factor for longer time to RTW 
after sick leave for individuals with mental disorders [19, 20]. Independent of 
diagnosis, low education and having skilled and unskilled blue-collar work is 
associated with increased time to RTW after an episode of sick leave [87]. However, 
there was good a prognosis for work resumption for young workers employed in the 
industry, after participating in job training as a work rehabilitation program [86]. 
Furthermore, long-term sick-listed women, working in blue-collar and service/care 
occupations, had higher work resumption than men during follow-up after work 
rehabilitation [106]. In addition, educational level had no influence on RTW during 
follow-up among individuals who had passed one year on sick leave benefits at 
inclusion [99]. Among individuals with neck, back, and shoulder problems, workers 
with higher education had higher probability of RTW after participating in work 
rehabilitation interventions [17].  
 
To summarize, there is a clear negative association between SES, sick leave, and 
disability pension, however little is known about the mechanisms through which the 
socioeconomic factors affect sick leave and the prognosis for RTW [38, 130]. It is 
suggested that psychological and learning factors contribute to the socioeconomic 
gradient in health [127-129]. 
 
1.2.3 Legislations and actions 
The working age population is entitled to sickness benefits from The Norwegian 
Labour and Welfare Administration (NAV), if they have been in paid work for the 
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last 4 weeks before the sickness incident. In general, employees receive 100% of their 
salary in sickness compensation from the first day of reported sick and up to one year. 
The employer pays for the first 16 days of a sick leave period, and thereafter NAV 
covers the disbursement. NAV do not cover sickness benefits over the maximum of 
six times the National Insurance basic amount per year, which is 555 456 NOK per 
May 1st 2016. Sick leave can be graded from 20 to 99% independent of the proportion 
of employment; full or part-time work. If the employee does not RTW after one year, 
he or she may receive a transition benefit, which has an upper limit of four years. 
Before March 2010, this transition benefit was labeled medical or vocational 
rehabilitation allowance, or time-limited disability pension. At the present date it is 
labeled work assessment allowance (WAA). As a main rule, the allowance constitutes 
approximately two-thirds of the salary. To be eligible for a WAA, the individual`s 
work ability must be reduced with at least 50%. WAA is granted with an upper limit 
of four years for individuals going through medical treatment or rehabilitation, or 
who is supposed to benefit from vocational actions to RTW. Disability pension may 
be granted to individuals with permanent incapacity for work due to a disease or 
injury, after fulfilling WAA requirements. Permanent incapacity for work is defined 
as having work ability reduced with at least 50%.  
 
In Norway, inpatient work rehabilitation has been offered individuals on long-term 
sick leave for more than 30 years, alongside an expansion of multiple work-related 
actions, involving stakeholders at the system level, in the health sector and at the 
workplace. Since the early nineties political initiatives and efforts have been 
implemented to lower the number of people on long-term sick leave and disability 
pension in Norway. The period from 1990-1999 has therefore been named the 
“working-line” (arbeidslinja). In a white paper report to the Government, the message 
was that working should be economically worthwhile, resulting in incentives to 
support the sick-listed returning to work [132]. An example was “active sick leave” 
(1993-2011), where the sick-listed employee could return to alternative or modified 




insurance office [133]. In 2001, a letter of intent called “The agreement of a more 
inclusive working life” (IA-avtalen), was signed by The Government and the 
employer/employees unions [32]. One of three main aims of this agreement was to 
reduce the amount of individuals on sick leave and disability pension. The agreement 
was prolonged in 2005, 2010, and 2014, and the last letter of intent is valid until the 
end of 2018 [33]. During this period, in 2004, the Government introduced changes in 
The National Insurance legislations on sick leave. The changes included stricter 
requirements for the doctor, the sick-listed, and the employer on early actions toward 
work (within 4 to 8 weeks), more documentation of function/work ability, and 
increased use of partial sick leave [134]. In 2006, the so-called “sick leave 
committee” proposed a set of interventions aimed to reduce the costs related to 
sickness absence [135]. Improvements in the follow-up management of people on 
sick leave, including dialogue meetings between the physician, the employee, the 
employer, and the social insurance office, and more clarified roles among different 
stakeholders, was among the suggested interventions. Furthermore, to achieve faster 
treatment and rehabilitation to work after sick leave, the Government allocated a 
large sum to a program entitled “a faster return” (raskere tilbake) in 2007 [136]. To 
accomplish this challenge several work rehabilitation programs were established. 
Later on, in 2010, an expert group report initiated renewed focus on several factors 
from the legislation changes in 2004 [137]. A closer connection to the workplace 
while sick, and generally, more use of partial sick leave was among the important 
elements. Furthermore, a suggestion was to strengthen NAV in terms of control and 
sanctions toward the stakeholders. The establishing of NAV in 2006 was itself an 
action to achieve better and more coordinated services. Recently, in 2014, the 
Government appointed a new committee aiming to identify possible bottlenecks in 
NAV and to suggest actions to achieve better user participation, less bureaucracy, and 
better use of resources [138]. NAVs general goal and motto is to have more people 
working and fewer on benefits. To achieve these goals, it was recommended that 
stakeholders within NAV should be less bureaucratic and system-oriented, and to 
concentrate the activity more toward the sick-listed workers, the workplace, and the 
employers [138]. Furthermore, the National center for occupational rehabilitation has 
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since it was established in 2005, had a defined aim to reinforce the development of 
expertise and clinical knowledge in the chain of treatment within work-related 
rehabilitation actions.  
In sum, there has been large efforts over the last 25 years to reduce long-term sick 
leave and withdrawal from working life due to health problems. Actions and 
interventions related to the system level on legislations and collaboration between 
involved stakeholders, such as physicians, employers, and NAV, have been 
dominating. The establishment of a National service within occupational 
rehabilitation and “a faster return” action are the only initiatives with increased focus 
on work rehabilitation. A “faster return” action at the workplace, including education, 
peer support, and access to an outpatient clinic, were effective in reducing sick leave 
for employees with LBP, compared to employees receiving no intervention [139]. 
However, a recent report, conclude that although “faster return” actions reduce 
waiting time for treatment, they are not cost effective in reducing productivity loss 
due to sick leave. [140]. During these years, several advices and actions have been 
implemented simultaneously, making evaluation of each action complicated. 
Nevertheless, none of the initiatives and actions seem to have had the desired effect, 
when it comes to numbers in the statistics, since the sick leave in Norway has been 
relatively stable for many years [30].  
 
1.2.4 Work participation 
Two possible mechanisms are suggested to explain the relationship between work 
and health [141]. The causation hypothesis suggests that RTW leads to health 
benefits and the selection hypothesis suggests that health is a necessary condition for 
RTW [141]. Most support is found for the causation hypothesis; the mechanisms may 
however interact and reinforce each other [141]. A premise for addressing RTW after 
work rehabilitation is the assumption that work participation is good for health and 
well-being [77, 141, 142]. For individuals with common health problems i.e. 




health problems, there is strong evidence for the beneficial effects of work [77]. The 
positive effects might outweigh possible risk factors of being in work [77]. Although 
the economical compensations in Norway are relatively good, employment is 
fundamental to achieve an acceptable standard of living. To be working meets 
psychosocial needs and is central to individual identity, social roles, and social status 
[77]. Hence, long-term sick leave and disability pension may produce social 
inequalities and poorer health. Financial self-support is an established norm in our 
society and it may therefore be a burden to be situated outside the working arena [77]. 
 
There will however, always be cases and circumstances that are incompatible with 
work participation and where long-term sick leave and eventually disability pension 
may be the best solution for the individual’s health and well-being [77]. Individuals 
receiving disability pension may experience multiple difficulties and barriers when 
trying to RTW [143, 144], not only related to their health condition [77]. Non-
medical barriers for RTW, for individuals with poor health and functional 
impairment, may be related to a lack of possibilities for accommodations and 
adjustments at the workplace and few possibilities for job mobility, e.g. due to low 
educational and vocational skills [77]. Obstacles interfering with poor health may 
also be due to older age, high rates of unemployment, and long geographical distance 
from the labor market [77]. 
 
It has been argued that early RTW after sick leave, may conflict with sustainability 
and work function later on, and that early RTW may produce ill health [145]. The 
length of a sick leave spell should be adapted to the individual’s resources and work 
demands, and there may be cases where a longer period of sick leave is needed, 
relevant, and well-motivated [80]. In an intervention study among physicians with 
distress and burnout, a period of sick leave after the intervention was found to have a 
positive predictive effect on reduction of emotional exhaustion three years later [146]. 
If the worker returns too early to work after sick leave, this may cause new sick leave 
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spells and will consequently prolong absence from work [145]. Unfortunate 
consequences of work participation may be due to the phenomenon of sickness 
presence or presenteeism [147, 148]. This phenomenon is when workers decide to go 
to work despite complaints and ill health, which should require rest and absence from 
work [147]. Presenteeism may occur both in the period before sick leave and during a 
period after returning to work [149]. Little is known of possible causal pathways 
between sickness presenteeism and future ill health and prolonged sick leave [150]. 
Workers may have different reasons for going to work when feeling so ill that they 
should have taken out sick leave [151], and it is found that groups with high 
presenteeism also may have a high level of sick leave [147]. This concurrence could 
be due to a health selection effect, as individuals with illness who are often sick, will 
have higher probabilities both of going to work and stay at home when feeling ill 
[150, 152]. 
 
There are continuous political initiatives in Norway for early actions toward work for 
people on sick leave. This includes more contact with the workplace and extended 
use of partial sick leave [134]. Part-time work has been shown to be beneficial, and it 
is a feasible way to integrate individuals with reduced work ability in working life, in 
particular if the alternative is complete absence from work [153-155]. Some studies 
have found that partial sick leave combined with part-time RTW improves the sick-
listed chances of returning to full regular work [156], and it may also provide a faster 
and more sustainable return to full duties [157]. However, there are contradictory 
results for the use of partial sick leave and there is an ongoing discussion around the 
effects of using partial sick leave on RTW. A recent randomized trial found 
prolonged time to full RTW after sick leave for workers who received an approach 
with gradual increase in work exposure, compared to usual follow-up from the 





1.2.5 Work rehabilitation 
The majority of individuals with common health complaints remain in work, and do 
not need any assistance to RTW after a period of sick leave [2, 159]. In one study, a 
proportion of 10% of the employees in a workplace was in sum responsible for more 
than 80% of the sick leave during a period of six months [160]. Corresponding 
numbers for all annual sick leave spells in Norway was that 11-12% of the workforce 
in employment constituted 80% of the sick leave [161]. There are however, large 
replacements in the group on long-term sick leave from year to year, indicating that 
this group does not assemble a minor and permanent population [161]. Long-term 
sick-listed individuals in need of more coordinated support, such as comprehensive 
work rehabilitation, constitute only a small, but significant group of people [159].  
Occupational and vocational rehabilitation are often used with equal meaning [2], but 
may be interpreted differently. Therefore, in this thesis, the broader term work 
rehabilitation has been applied, which covers both occupational and vocational 
rehabilitation, and is in current usage [2]. Nevertheless, no clear definition exists on 
what work rehabilitation is, neither in Norway nor in the international literature. Due 
to diverse systems and legislations, the services and interventions of work 
rehabilitation will differ between countries, making comparison and joint definitions 
challenging. In a broad perspective, work rehabilitation may be described as 
“whatever helps someone with a health problem to stay at, return to, or remain in 
work” [2, p.8]. Rehabilitation, has by WHO been defined as “a set of measures that 
assist individuals who experience, or are likely to experience, disability to achieve 
and maintain optimal functioning in interaction with their environments” [162, p.96]. 
A Norwegian definition of rehabilitation emphasizes rehabilitation as a process, 
where collaboration and clear goal achievements are central elements. “Rehabilitation 
is timed and planned processes with clear goals and means, where several 
stakeholders cooperate in providing necessary support to the patient or user`s own 
effort to achieve optimal functional and coping skills, independence, and participation 
in everyday life and in society” [163]. The main goal of work rehabilitation is that the 
participant should RTW. WHO have proposed specific definitions for work 
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rehabilitation: “Work rehabilitation is a multi-professional evidence-based approach 
that is provided in different settings, services, and activities to working age 
individuals with health-related impairments, limitations or restrictions with work 
functioning, and whose primary aim is to optimize work participation” [164]. The 
same research group has also suggested a similar but shorter definition of work 
rehabilitation. “Work rehabilitation is an interdisciplinary and multi-stakeholder 
process, which aims to reduce or eliminate the burden of work disability and facilitate 
work participation" [165]. This is a comprehensive definition, which should cover the 
variation in how work rehabilitation is organized within and between countries.  
Comprehensive work rehabilitation provide interdisciplinary rehabilitation to address 
the behavioral, functional, medical, physical, psychological, and vocational 
components of employability and RTW. [5]. Work rehabilitation should be offered 
within the frame of a biopsychosocial rehabilitation model [166-168], and a 
combination of physical exercise, education, and cognitive behavioral modification 
are recommended [169, 170]. The term interdisciplinary is in the literature often used 
interchangeably with multidisciplinary, but although overlap in contents, the terms 
have quite different meanings [171]. Both terms include involvement of several 
health care providers, but an important distinction is that interdisciplinary 
rehabilitation teams have to be co-located [171]. Co-location may facilitate closer and 
more frequent collaboration and communication, and should imply active 
involvement from the patient, shared goals and philosophy of rehabilitation, and 
taking the contribution from other disciplines into account [171]. Due to the lack of 
co-location in multidisciplinary rehabilitation, close communication and integration 
of services may be difficult to achieve [171]. Individuals admitted to comprehensive 
work rehabilitation programs tend to have more complex needs, not only due to the 
health problems, but also related to length of sick leave, circumstances at home, or at 
work [5]. Within the specialized health services in Norway, rehabilitation services are 
divided into regular rehabilitation (ICD-10; code: Z50.89) and comprehensive 
rehabilitation (ICD-10; code: Z50.80) [172]. The only difference between the two 




interdisciplinary team. In regular rehabilitation, the typical number is four, whereas in 
complex rehabilitation the typical number is six health care professions [172]. 
Professions included in the rehabilitation teams will usually be physicians, work 
consultants, nurses, physiotherapists, sport pedagogues, occupational therapists, and 
psychologists.  
In Norway, work rehabilitation is organized both as inpatient and outpatient 
rehabilitation services. The study population in this thesis have been participating in 
interdisciplinary inpatient work rehabilitation administrated within the specialized 
health care. Admittance to work rehabilitation clinics is mainly based on referrals 
from their general practitioners. Inpatient work rehabilitation programs in Norway are 
offered in private rehabilitation clinics, but are financed either by the regional health 
authorities or by the local social insurance office (NAV-office). Yearly tender 
processes influence how many clinics will have contracts with the authorities and will 
offer work rehabilitation programs. Content of the programs are in general the same 
at different clinics, and include a combination of individual and group based sessions 
with guided physical activity, psycho education related to work and lifestyle, and 
different cognitive approaches. The main aims of the programs are to achieve 
improved physical and mental function, and work ability, and to make goals and 
plans for future work participation. Collaboration with relevant stakeholders outside 
the rehabilitation clinic is important during and after a work rehabilitation program. 
At the end of the program, a follow-up plan toward work is developed together with 
the participant, with RTW as the main goal. This plan could include future 
participation from several stakeholders outside the rehabilitation setting, e.g. different 
health care providers, the workplace, or the NAV-office. Individuals with unsettled 
claims for disability pension and individuals with known alcohol or drug abuse are 
usually not admitted to inpatient work rehabilitation in Norway.  
Effect studies on work rehabilitation are scarce, and study populations, interventions, 
and outcome measures vary between studies, and in particular between countries, 
making it difficult to draw conclusions across study populations [173]. More 
concretely, the study-population is often limited to a particular patient group, most 
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often patients with LPB, musculoskeletal pain, or mental health problems. 
Furthermore, rehabilitation interventions aiming at RTW may be outpatient or 
inpatient, multidisciplinary or interdisciplinary, with different professionals involved, 
and the content of the rehabilitation program may vary. Outcome measures may be 
self-reported or register based, cross-sectional or longitudinal, giving different 
information. In sum, such differences restrict the possibilities for comparison between 
extant studies.  
 
For many years, workers on sick leave with LBP have been the most studied patient 
group, and evidence for effect of RTW interventions is often limited to this group of 
patients [1, 2, 16, 107, 168, 169, 174-176]. However, the same principles for RTW 
after sick leave seem to apply to most people with other common musculoskeletal 
disorders [2]. Yet, the effect on work outcomes after work rehabilitation, for 
individuals with non-specific musculoskeletal complaints, vary between studies 
[177]. Some studies report inconsistent findings [177, 178], whereas others report 
strong evidence for RTW after participating in work rehabilitation [2]. A recent 
Norwegian study found no differences in RTW outcomes among sick-listed with 
common back and neck pain, after being randomized to either a multidisciplinary or a 
brief intervention [179]. When it comes to individuals on sick leave with common 
mental health complaints, there are few studies on comprehensive work 
rehabilitation, and still no clear evidence for effects of treatment on work outcomes 
[2, 84, 180-182]. Studies on the effect of work rehabilitation tend to distinguish 
between musculoskeletal or mental diagnoses, and to the very best of my knowledge, 
there are no studies on RTW outcomes for individuals on sick leave with composite 
and co-morbid health complaints. It is however recognized that mechanisms and 
actions present in work rehabilitation programs for participants with musculoskeletal 
conditions may concern workers with mental health complaints as well [183]. 
Building on the same idea, work rehabilitation programs tend to be universal across 





Effective work rehabilitation may depend both on the content of the programs, and on 
how they are organized. The strongest evidence of helpful components in work 
rehabilitation are physical activity and exercises, psychological interventions such as 
cognitive behavioral approaches [177,180, 184], and education/advice about activity 
and work [184]. Interventions that include interdisciplinary or multidisciplinary teams 
seem to be more effective and cost-effective than single modality interventions across 
diagnoses [173, 180, 184]. Significant elements in work rehabilitation are 
communication and coordination between all stakeholders involved, including the 
sick-listed individual, healthcare services, and the workplace [2, 184]. Interventions 
that include a workplace component are more likely to report a successful result 
regarding RTW than others [185], especially when using a RTW-coordinator [186-
188].  
 
In general, programs of comprehensive inpatient work rehabilitation are time-
consuming and expensive, and demand large human resources. Work rehabilitation 
clinics in Norway aim at offering evidence based programs, building on available 
research and best practice, to facilitate RTW among individuals on long-term sick 
leave. The participants in these comprehensive programs are a complex group of 
individuals, often on long-term sick leave with common musculoskeletal and mental 
health complaints, and co-morbid conditions. It is however, not known who will 
benefit from these programs and who will not. Knowledge of prognostic factors for 
RTW may identify those in need of closer follow-up, and those who will manage to 
RTW on their own, or with usual care. Therefore, a deeper understanding of the 
mechanisms and prognosis for RTW after inpatient work rehabilitation for these 
complex health conditions is needed.  
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1.2.6 Return to work (RTW) 
Most of the literature on work rehabilitation addresses RTW as a main goal [2]. RTW 
is not an isolated event, but rather a process with several phases before and after work 
re-entry [3, 6, 8, 9]. After a period of sick leave, most people return directly to full 
work [2, 159]. However, after long-term sick leave, the process of returning to work 
may take several years with transitions in and out of work and sickness benefits, 
comprising graded benefits combined with part-time work [7, 189]. Still, follow-up 
studies tend to distinguish only between those working and those out of work at a 
single point in time, and we have as of yet not reached a good way to capture and 
understand the complex process of returning to work after work disability [3]. 
Moreover, the complexity in RTW-outcomes may be influenced by differences in the 
legal system, the labor market, and work environment in different countries [3, 82]. 
For instance, in the Nordic countries there have been political initiatives for expanded 
use of partial sick leave [153, 154, 156, 157, 190-193]. It may be challenging to 
quantify the grading of partial sick leave and partial work, making comparison of 
RTW results between studies more difficult. 
 
There is no clear agreement among researchers about how sickness absence and 
successful RTW should be measured [9, 82], and terminology and chosen 
measurements vary between studies [82]. RTW as an outcome may be measured in 
several ways. When applying cross-sectional data, it is common to use single-
episodes of RTW [194]. However, this measure may overestimate the effects, since 
the worker shortly after might be sick-listed again [22]. In particular, in samples with 
chronic and recurrent conditions, it has been suggested to register all sick leave spells 
for each person during a longer period of time [22]. There is, however, no common 
consensus on how long the follow-up period should be [22]. RTW measurements 
should therefore be chosen with care, since the results may be influenced by type of 
measure being used [195]. Choice of RTW-definitions should depend on the purpose 
of the study [8, 194], but will also depend on access to data. Some countries have 




data is achievable in other countries [83]. There are, however, large intra-national 
variations in the quality of data available and in how the data on sick leave is 
registered [83]. Register data may give detailed information about all sick leave spells 
and other sickness benefits over time [194]. Access to register data may also arrange 
for using multistate models, a method which gives expanded information about the 
complex process in and out of work over time [7, 189, 196, 197]. Intermediary 
information is often needed to determine if the individual is on the path to success 
and likely to achieve a good RTW outcome [3]. Additionally, data on transitions 
between work and sickness benefits may be useful to develop better predictive 
models of RTW-outcomes [196, 197]. 
 
Employees with long lasting health problems are often at risk of recurrent sick leave, 
therefore RTW measures should focus on sustainability [198, 199, 200]. 
Sustainability may be defined as having returned to work for a period of at least six 
months without relapses [201]. Register data may achieve good measurement of 
sustainability on RTW [194]. Sometimes access to register data are lacking or 
restricted due to ethical reasons [202, 203]. Self-reports may be a good measure of 
the current work and benefit situation [202, 203], but should be limited to cross-
sectional information [205], because self-reports are less reliable in retrospective 
data, when there are long recall periods [202, 206], or elongated episodes of sick 
leave [203, 207]. In addition, number of respondents have a tendency to decline, and 
will often do so proportionally with the time of follow-up [205]. Lower response rate 
in self-reports may be an important source of selection bias and response bias, and 
can limit external validity of the data. When using self-reported data, it is impossible 
to capture the complexity and combinations of different sickness benefits, and partial 
or adjusted work.  
RTW is a common measure of effect after work rehabilitation interventions, and a 
central outcome in prediction studies. However, prediction studies frequently focus 
on risk of disability, such as continued sickness benefits and non-RTW, rather than 
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on predictors for actual RTW [208]. Predictors of disability and predictors of RTW 
may differ, and more knowledge of differences in prediction models is warranted 
[208]. 
 
In sum, the term “RTW” is utilized both as a process and an outcome, and there is no 
clear definition on how sustainable RTW should be measured. The perspectives and 
measurements of RTW vary within and between countries and is dependent on the 
legal system, stakeholders involved, and access to data, registers or self-reports. It is 
important to be aware of these challenges in the interpretation and comparison of 
results on RTW, and when examining prognostic factors for RTW.  
 
1.3 A biopsychosocial model 
In this thesis, a biopsychosocial perspective is used, because this perspective might 
provide a broader and more accurate understanding of predictors of work 
participation than a traditional biomedical model [21]. A comprehensive 
biopsychosocial perspective advocates the integration of individual and psychosocial 
environmental factors into a systems-based approach [208]. In this thesis, the 
biopsychosocial perspective includes bio-psychological components in terms of 
illness, disease, and functional ability, and psychosocial components in terms of 
coping, illness perceptions, and fear avoidance beliefs. In addition, prognostic factors 
related to age, gender, education, occupation, and previous sick leave were studied.  
 
1.3.1 The International classification of functioning, disability, and health 
(ICF) 
The ICF is based on the biopsychosocial model, and provides a coherent view of 
different perspectives of health: biological, individual, and social [209]. ICF 




of human functioning and disability [209]. ICF offers a conceptual framework to 
classify different components of functioning in individuals with health problems 
[164]. The ICF framework is also a scientific tool in research on disability and 
functioning [209], where disability and function are viewed as outcomes of 
interactions between health conditions and contextual factors, incorporating 
environmental and personal factors [14]. Contextual factors are within the ICF 
framework defined as environmental and personal factors [209]. Environmental 
factors are external factors and may include family, the workplace, social attitudes, 
legal and social structures, whereas personal factors are internal factors including 
sociodemography, SES, coping, previous experiences, behavior, and how disability is 
experienced by the individual. A weakness however, is that personal factors are yet 
not classified within the ICF framework [15, 164]. 
 
Functional ability in terms of physical and mental functioning related to the 
workplace, are crucial for participating in working life [68, 210, 211], and may 
predict work outcomes after sick leave. During the recent years, increased focus has 
been on work ability in the assessment of sickness absence necessities, and on 
individual's resources and functional abilities rather than health deficits and 
restrictions [212]. Measures of functioning, together with information of health 
complaints, may provide a broader picture of the overall health situation, in 
interaction with contextual factors [2, 213]. Systematic information about the level of 
functioning of the sick-listed worker can guide clinicians within rehabilitation 
services, when deciding what interventions to apply [214]. Functional ability in terms 
of physical and mental functioning is essential in this thesis and should be understood 
within the framework of ICF.  
 
The ICF, has however been criticized for not being based on theory. The framework 
of ICF is built on a social consensus approach of model building rather than on 
specific theory [214]. ICF is biopsychosocial in its intent, but WHO has not specified 
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the content of biopsychosocial theory underlying the model [208]. A theory may be 
defined as a set of interrelated concepts and definitions that present a systematic view 
of events or situations by specifying relations among these variables [215, p.26]. The 
aim of a theory is to explain and predict events or situations [215, p.26]. Theories are 
by their nature abstract, meaning that they do not have a specified content or topic 
area, and should be general and possible to test [215, p.26]. There are often overlap 
between theories e.g. on health behavior, and some theories may fit within broader 
models [216, p.406]. Generally, it is beneficial if theories are used and integrated 
with a more comprehensive framework [216, p.406]. 
 
The biopsychosocial model is together with the ICF framework meant to be a basis 
for the prognostic model in this thesis. In the following, the Cognitive activation 
theory of stress (CATS) [217] will be used to explain possible mechanisms for why 
and how biopsychosocial variables may predict work outcomes after long-term sick 
leave and work rehabilitation. 
 
1.4 The cognitive activation theory of stress (CATS) 
For workers on long-term sick leave, the process of RTW may depend more on 
psychosocial components related to the situated context and the individual´s 
understanding of their health complaints, than on the severity of the illness and 
disease [208]. The CATS offers a psychobiological explanation for the assumed 
relationship between external and internal stressors, and health complaints [217]. 
Within the CATS, the term ´stress´ may refer to the stress stimuli or stressor, the 
experience of the stress stimuli, the stress response, or the experience of the stress 
response [217]. The CATS postulates possible mechanisms for how and why people 
react differently to external and internal stressors and stimuli [217, 218]. Whether a 
stress stimulus is experienced as pleasant or threatening depends on how the 
individual interprets the situation based on previous experiences and expectancies of 




learning. How we may react to the situation rest on previous experiences with a 
similar situation, and on our expectancy to the situation and to the outcome [217]. If 
previous experiences have been positive, e.g. being physically active in spite of pain, 
the sick-listed will typically have a positive response outcome expectancy, and may 
believe that physical activity will be beneficial. Likewise, if previous experiences 
have been negative, e.g. at the workplace, the sick-listed will have a negative 
response outcome expectancy, and may expect more pain and discomfort if going 
back to work [219]. Within the CATS, believing in a good result in terms of a 
positive response outcome expectancy is the definition of coping. The opposite, 
having a negative response outcome expectancy (hopelessness) or no response 
outcome expectancy (helplessness) is considered poor coping. 
 
An advantage with this definition of coping is that it makes it less interesting to 
discuss the feature of words, such as coping, mastery, and efficacy, because these 
terms to a great extend may cover the same dimensions [217]. When defining coping 
as positive response outcome expectancy, the concept may acquire predictive value 
for outcomes related to health and illness [220], and work participation [217].  
 
The CATS postulates that learned stimulus and response outcome expectancies 
determine psychobiological responses, such as emotions, muscle-tension, and 
discomfort [128, 217]. It is however important to bear in mind that the CATS deal 
with normal responses to external and internal stressors, and stimuli related to 
situations in work and daily life [217]. In the CATS, the stress response is described 
as increased arousal or activation. The activation is a general psychobiological 
response and apply to normal reactions in normal situations. Short-term activation is 
necessary for being awake and concentrated when fulfilling duties in work and daily 
life, and is an essential element in the total adaptive system of the body, required for 
performance and survival [128]. However, if an individual does not have required 
coping resources to deal with the external and internal stressors, the psychobiological 
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response may remain over time, in terms of sustained activation. Sustained activation 
may be due to psychobiological or cognitive sensitization [55, 221] and individual 
vulnerability [222, 223]. The sensitization mechanisms may be activated through a 
cognitive system of feedback loops [56]. Sensitization mechanisms at a 
psychological-behavioral level may maintain maladaptive beliefs, e.g. toward the 
illness and work opportunities and may cause vicious circles of avoidance behavior 
[55]. Cognitive sensitization may cause increased pain and discomfort due to 
prolonged stress-related affective and psychological activation [221]. Sustained 
activation can be unhealthy and may be an important factor for the development of 
intolerable subjective health complaints, and sick leave [56, 224].  
 
In the current thesis, it is proposed that the concept of coping defined within the 
CATS may have transfer value to other measures of cognitions, perceptions, and 
beliefs. Measures of illness perceptions and fear avoidance beliefs contain elements 
of stimulus and response outcome expectancies in terms of perceived causation and 
expectancy of cure and control.  
 
1.4.1 Coping 
Coping is a generic term, which in lay use may refer to profiles, strategies, abilities, 
expectancies, and outcomes when dealing with stressors or demanding life events. 
The concept of coping is an umbrella term covering different theoretical approaches, 
measurements, and interpretations [128]. Furthermore, coping may be represented by 
other terms, such as self-efficacy, mastery, perceived control, and self-esteem [128]. 
In this thesis, the understanding of coping corresponds with the description provided 
by the CATS, where coping is defined as positive response outcome expectancies 
[217]. It is independent of type of strategy, but depends on your belief that the 




At least three essential elements related to the concept of coping are relevant across 
different theoretical approaches and definitions. First, it is questioned whether coping 
is specific to a certain domain or not. Although coping often is referred to in terms of 
the ability to cope with life in general, it is claimed that the coping ability to a greater 
extend may be linked to specific demands, situations, and tasks [225]. A second and 
related question is whether the coping ability may have transfer value from one 
situation to another and if the ability is linked to an individual’s personality as a 
stable trait [225, 226]. A third important element refers to how coping is related to the 
perception of being in control [227].  
 
1.4.1.1 Coping strategies 
In their “ways of coping” model, Lazarus and Folkman (228) emphasize the coping 
strategy selected to deal with a stressor, often referred to as a process of coping. 
Coping in this model is defined as constant shifting of cognitive and behavioral 
efforts to manage with specific external and internal stressors that may exceed the 
individual’s resources [228]. The coping strategy chosen to take control over the 
situation is more important than the outcome [228]. This definition of coping is 
founded on stress theory, and it is claimed that demands and strain produce stress, but 
that the interpretation and responses to these stressors may differ due to individual 
vulnerability and sensitivity [228]. The model include two central coping strategies, 
problem-focused strategies and emotion-focused strategies, as measured in this thesis 
[229, 230]. The problem-focused strategies cover actions directed toward doing 
something with the source of stress. The goal of the emotion-focused strategies is to 
regulate emotional consequences owed to the event. Problem-focused strategies have 
been found to be used most frequently in situations appraised by the individuals as 
changeable, whereas emotion-focused strategies most frequently are used in 
unchangeable situations [231]. However, individuals appear to use both strategies in 
almost every kind of stressful situation, therefore a full description of coping requires 
that both strategies are assessed [232]. Coping, defined as a process, is primarily not 
bound to a static trait or coping style [232]. Still, some coping strategies have been 
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found to be more stable across stressful situations than others, indicating a more 
stable coping disposition [233]. The tendency to be optimistic or pessimistic is shown 
to influence the way an individual copes with a stressor, implicating a personality 
trait in the coping process [233, 234].  
 
1.4.1.2 Self-efficacy 
The self-efficacy concept refers to individuals own beliefs about their competence 
and ability to achieve certain goals through cognitive processes [235]. The concept 
emphasizes self-efficacy expectations of perceived personal capabilities as central for 
coping behavior [227]. Self-efficacy is embedded in the social cognitive theory and 
an agency perspective, where individuals are viewed as proactive agents that choose 
their own actions [236]. These actions are closely related to the capacity to exercise 
control [236]. The theory distinguish between self-efficacy expectancies and outcome 
expectancies, because individuals can believe that a particular course of action will 
produce a certain outcome and at the same time doubt whether they can perform the 
necessary activities, and thus the outcome expectancies will necessarily not influence 
their behavior [227]. Self-efficacy beliefs and the subsequent behavior are supposed 
to be influenced by a reciprocal relationship between the surroundings, personal 
factors, and cognitive skills [235]. The concept of self-efficacy beliefs is not viewed 
as a global trait, but rather as a differentiated set of self-beliefs linked to specific 
fields of functioning [237]. Nevertheless, generalized self-efficacy measures have 
been developed, and are in frequent usage [238-241], as in this thesis. Individuals on 
sick leave are found to report low self-efficacy [242]. Besides, perceived self-efficacy 
may play a role in the process of returning to work after sick leave [242-244]. 
However, general self-efficacy has not been found to predict RTW after sick leave. 
[242]. Lack of prediction may be explained by the use of a generalized scale, as 
specific self-efficacy beliefs are found more predictive than general self-efficacy 
[245]. Return-to-work-self-efficacy has a significant impact on RTW [244], 





There are some parallels between the coping theories and models described above. 
The concept of self-efficacy is similar with coping defined within the CATS, as the 
concepts share an element of expectancy [226]. Coping expectancies and coping 
strategies are different ways of interpreting the coping concepts, but have been found 
to be correlated [127].  
 
1.4.2 Illness perceptions 
Illness perceptions are the individual`s cognitive representations, in terms of 
organized patterns of beliefs about their illness [246], and may be explained as the 
individuals’ common-sense interpretation of health threats [247, 248]. When 
confronted with a health threat, such as health complaints or a diagnosis, individuals 
will typically build cognitive models of this threat, which in turn will determine how 
they respond and behave [249]. The theoretical basis of illness representations was 
Leventhals` self-regulation model, were five common components related to 
cognitive models of illness were described [247, 248, 250]. The five components 
include representations at a personal level, about how the illness was caused, how 
long it will last, the individual’s illness identity, consequences of the illness for the 
individual and their family, and perceived personal control or cure by treatment [247, 
251]. The five components of cognitive representations have been assessed as illness 
perceptions in a theoretically generated questionnaire [252]. In a revised version of 
the questionnaire, which was used in the current thesis, three components were added 
related to cyclical timeline perceptions, illness coherence, and emotional 
representations [253]. The rationale for developing the new scale was that the self-
regulation model of Leventhal [248], emphasized that when facing a health threat, the 
individual would develop parallel cognitive and emotional representations [253, 254]. 
The cognitive representations are directly connected to emotional responses and may 
explain the variety of illness adjustments to similar diseases [249, 255]. Illness 
perceptions are related to adherence to treatment in terms of coping behavior [249, 
255] and to work participation [256]. Thus, illness perceptions may be important 
precursors of sick leave.   
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Individuals build their own cognitive models of illness and disease based on previous 
experiences of being ill, the influence from significant others being ill, and on 
information from health professionals and the media [251]. All individuals with 
illness will usually construct cognitive models of their illness, and illness perceptions 
are therefore not limited to those with pathological responses to their illness [255]. 
Among a variety of illnesses and diagnoses, illness perceptions are related to a range 
of health outcomes, such as functioning, health care utilization, and survival [251], 
and have been found to predict RTW among individuals with myocardial infarction 
[257]. Adaptive illness perceptions may prompt adherence to treatment and recovery, 
whereas maladaptive illness perceptions may predict a poor clinical outcome e.g. in 
terms of distress and disability [251, 255]. A maladaptive illness perception profile 
does typically cluster around three major components related to perceived 
consequences of the illness, low personal control or cure beliefs, and longer timeline 
perceptions [246, 258, 259]. The patients` own view of their illness and health 
complaints may differ considerably from the view of the health professionals, and is 
seldom asked for in medical interviews [249]. This fact indicates that there is a huge 
potential for influencing the patients illness beliefs through education, information, 
and cognitive interventions [246].  
 
1.4.3 Fear avoidance beliefs 
The fear avoidance model describes how individuals develop chronic musculoskeletal 
pain as a result of avoidance behavior based on fear avoidance beliefs [260, 261]. 
Fear avoidance beliefs may be the result of psychological and cognitive processes in 
the experience and interpretation of pain and discomfort [262, 263]. The experience 
of pain comprises sensory as well as cognitive, affective, behavioral, and social 
aspects [264, 265]. The assessment of fear avoidance beliefs were based on a 
biopsychosocial model [265]. Focus was specifically on patients' beliefs about how 




biomedical factors alone did not explain the reasons for neither sick leave nor RTW 
[48, 265, 266]. High fear, accompanied with avoidance behavior is found to be 
essential in the path from acute to chronic LBP, particularly in individuals with non-
specific LBP [261, 267]. For individuals with sub-acute non-specific LBP, fear 
avoidance beliefs are strong predictors for non-RTW [267-269], and it is in particular 
the fear avoidance beliefs for work, which is associated with work disability [265]. It 
is still unclear how pain-related fear occurs in the first place [270, 271]. Theories on 
personality, vulnerability, and sensitization have been proposed to explain differing 
pain responses and fear avoidance beliefs among different individuals [261]. To fully 
understand the neural mechanisms of fear avoidance beliefs, the perspective should 
also be broadened to include avoidance behavior in context [270, 272]. Contextual 
circumstances, such as negative experiences at the workplace or with a specific work 
task may enhance work avoidance behavior [219], for instance in the form of sickness 
absence.  
 
2 Aims of the thesis 
The process of returning to work after long-term sick leave and work rehabilitation 
may be complex and is not due to health complaints and diagnoses alone. 
Multifaceted biopsychosocial factors related both to the individual and to the context 
might also have an impact on RTW. The main objective of this thesis was to evaluate 
if individual factors, in form of health complaints, diagnosis, functional ability, SES, 
coping, illness perceptions, fear avoidance beliefs, age, gender, and length of 
previous sick leave predicted RTW after work rehabilitation.  
 
The thesis has three overarching hypotheses, which were tested across three specific 
research questions. The primary hypothesis was that the participants` cognitions 
about health and illness would be more important for RTW after work rehabilitation 
than diagnosis and health complaints. This hypothesis is elucidated in research 
question 1 (Paper 1) and research question 2 (Paper 2). A second hypothesis was that 
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SES measured as education or occupation would predict RTW after work 
rehabilitation. This hypothesis is elucidated in research question 1 (Paper 1), research 
question 2 (Paper 2), and research question 3 (Paper 3). A third hypothesis was that 
the process of returning to work or of receiving sickness benefits would be complex, 
and that the probability of working would be different between different subgroups of 
rehabilitation participants based on socio-demographic characteristics. This 
hypothesis is elucidated in research question 3 (Paper 3).   
 
A biopsychosocial model was used as a framework for the thesis, integrating 
individual and environmental factors. The CATS was used as a basis for the 
prognostic models. This theory may explain the mechanisms behind the prognosis of 
returning to work after work rehabilitation. The theory suggests that situational 
behavior depends on the individuals’ experiences and learning from previous 
situations, and on how the individual evaluates his or hers own opportunities to cope 
with the current situation. Individuals with a positive response outcome expectancy 
toward work may have learned to cope with their health problems and with 
challenges at the workplace. Whereas individuals with negative or no response 
outcome expectancies toward work may have learned to avoid the workplace and will 
often experience hopelessness and helplessness about returning to work.  
 
Building on existing empirical evidence, a biopsychosocial model, and the theoretical 
position for the prognostic models, the following research questions were formulated:  
Research question 1 
Does health complaints, education, illness perceptions, fear-avoidance beliefs, and 
coping predict non-working, 3 months and 12 months after completing work 
rehabilitation?  




- Which of the included variables explain the highest variance in the main predictor 
for non-working?  
Research question 2 
Does fear avoidance beliefs for work mediate the effect of musculoskeletal and 
pseudoneurological health complaints, poor functional ability, and level of education 
on number of days on sickness benefits during a 3-year follow-up after work 
rehabilitation?  
- Will poor physical function mediate the relationship between musculoskeletal 
complaints and continued sickness benefits during a 3-year follow-up after work 
rehabilitation?  
- Will length of previous sick leave have an independent effect on continued sick 
leave during a 3-year follow-up after work rehabilitation? 
Research question 3 
Does age, gender, diagnosis, occupation, and length of previous sick leave predict 
different probabilities of being at work and for registered sickness benefits, and 
differences in the transitions between any of these states, during a 4-year follow-up 
period after work rehabilitation? 
 
3 Material and methods 
A schematic overview of the material and methods employed in the three papers is 
given in Table 1 in Appendix. A more detailed description is presented in the 
following section of the thesis. 
 
3.1 Design and study population 
The thesis constitute three separate papers based on three different samples of work 
rehabilitation participants on long-term sick leave. To examine prognostic factors for 
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RTW and continued sick leave after work rehabilitation, longitudinal designs were 
used. The independent variables were obtained in the beginning of the rehabilitation 
program, and outcome variables on work and sick leave during different times of 
follow-up. The study populations in Paper 1 and Paper 3 were recruited from a large 
national work rehabilitation clinic in Norway, whereas the study population in Paper 
2 constitute participants from eight different work rehabilitation clinics from all over 
Norway.  
 
- In the first paper, 135 (79%) out of 172 consecutive work rehabilitation participants 
participated in the study during the autumn of 2002. They answered comprehensive 
questionnaires at the start of the program and posted self-reported information about 
work and sickness benefits 3 and 12 months after the program. The response rate 
after 3 months were 84% (n=113), and 70% after 12 months (n=95).  
- In the second paper, 1178 (90%) out of 1304 consecutive work rehabilitation 
participants participated in the study between April 2007 and Mars 2009, all 
answering questionnaires at arrival to the clinic. In this sample, information about 
work and sickness benefits was obtained from official registers. Due to data 
incongruence between ID-information from the clinics and the registers (n=12), and 
deceased during follow-up (n=11), a final study sample of 1155 participants (89%) 
was included.  
- In the third paper, 586 (95%) out of the 2001 cohort of 615 work rehabilitation 
participants, consented to obtain data from patient journals and official registers for 4 
years after work rehabilitation. Register data were missing for two individuals, 
resulting in a study sample of 584 participants.  
 
3.1.1 Data sources 
In the current thesis, three different data sources, and a combinations of sources for 
the independent and dependent variables, were used. Data sources for the 




from patient journals at the work rehabilitation clinic (Paper 1 and Paper 3), and from 
official registers (Paper 2). All the official register data was obtained from NAV. In 
all three papers, RTW, in terms of working or continued sickness benefits was the 
main dependent variable. RTW was however operationalized differently in the three 
different papers (see 3.1.2). Data sources for the RTW variable was self-reported 
information (Paper 1) and information from official registers (Paper 2 and Paper 3).  
 
3.1.1.1 Questionnaires 
The Subjective health complaints (SHC) Inventory (Paper 1 and 2).  
Common somatic and psychological health complaints over the last 30 days were 
measured with the SHC Inventory [54]. The SHC Inventory consists of 29 questions 
rated on a four-point scale from 0-3, where 0 is no complaints and 3 is severe 
complaints. Five sub-scales and a total score are calculated. In paper 1, all five 
subscales were used: musculoskeletal complaints, pseudoneurological complaints, 
gastrointestinal complaints, allergy, and flu. In paper 2, only the two first sub-scales 
were used, since they represent the most common musculoskeletal and mental sick 
leave diagnoses [48]. A high score indicates severe health complaints.  
The Fear-avoidance beliefs questionnaire (FABQ) (Paper 1 and 2).  
The FABQ was created to measure pain-related fear and fear-avoidance behavior in 
patients with chronic back pain [265]. The FABQ consists of 11 statements rated on a 
seven-point scale from 0-6, where 0 is strongly disagree and 6 is strongly agree [273]. 
Two subscales are calculated. In paper 1, both subscales were used: fear-avoidance 
beliefs for physical activity (FABQ-PA) and fear-avoidance beliefs for work (FABQ-
W). In paper 2, only the FABQ-W subscale was used, since this subscale has a 
stronger association to work loss than the FABQ-PA subscale [265, 267]. In paper 2, 
the questionnaire was slightly modified to concern individuals with pain in general, 
and not only back pain. Introductorily in the questionnaire, one question was added, 
asking whether the respondents were bothered with pain or not, and it was followed 
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by a multiple response question on pain location (back, shoulder/arm, neck, leg/feet, 
head, chest, or other). A high score indicates high fear avoidance beliefs. 
The Norwegian function assessment scale (NFAS) (Paper 2). 
Functional ability during the last week was measured with the NFAS. The 
questionnaire was developed based on the ICF, and has been found to capture 
functional limitations among workers on sick leave [212, 274]. The original NFAS 
consists of 39 items rated on a four-point scale from 1-4, where 1 is no functional 
limitations and 4 is cannot perform. The original scale consists of seven subscales. In 
this thesis, three new subscales were derived based on 18 items (for details see Paper 
2). Two scales measured physical function: moving ability and lifting/carrying 
ability, and one scale measured mental function: coping/interaction ability. A high 
score indicates poor functioning. 
The Revised illness perceptions questionnaire (IPQ-R) (Paper 1).  
The IPQ-R is a revised version of the Illness perception questionnaire (IPQ) [252, 
255], originally developed to assess the five components of illness representations in 
Leventhal’s self-regulatory model [248, 250]. The IPQ-R consists of nine scales [253, 
254]. The first subscale; identity, consists of 14 symptoms with two response 
alternatives; yes or no. The subsequent seven subscales; timeline acute/chronic, 
timeline cyclical, consequences, personal control, cure control, illness coherence, and 
emotional representations consists of 38 items rated on a five-point scale from 1-5, 
where 1 is strongly disagree and 5 is strongly agree. The ninth scale; cause, should 
not be used as a scale, but as separate items, and was not included in the analyses for 
paper 1. A high score indicates high level of illness representations. 
The General perceived self-efficacy scale (GPSES) (Paper 1). 
The GPSES was created to assess a general sense of perceived self-efficacy, with the 
aim of predicting coping with daily hassles as well as adaptation after different kinds 




four-point scale from 1-4, where 1 is completely wrong and 4 is completely right. A 
high score indicates high level of self-efficacy. 
The Utrecht coping list (UCL) (Paper 1). 
The UCL was developed to measure the coping strategies the individual use in 
stressful situations, either life events or daily hassles [229, 230]. The UCL consists of 
47 statements rated on a four-point scale from 1-4, where 1 is seldom or never and 4 
is very often. The test yields two major factors based on seven subscales: 
instrumental mastery-oriented coping (IMOC) and emotion-focused coping (EMOC). 
A high score on IMOC indicates high coping. A high score on EMOC indicates high 
emotional-focused coping.  
The Coping query (Paper 1).  
The Coping query was created to assess coping expectancy and how the individual 
considers his or hers own abilities and beliefs about the future [275, 276]. The Coping 
query consists of seven statements rated on a four-point scale from 1-4, where 1 is 
strongly agree and 4 is strongly disagree. A high score indicates low coping 
expectancy. 
Hopelessness (Paper 1). 
The Hopelessness query measures negative expectancies about oneself and the future 
[277]. The Hopelessness query consists of two statements rated on a five-point scale 
from 1-5, where 1 is strongly agree and 5 is strongly disagree. A high score indicates 
high level of hopelessness.  
Socio-demographic characteristics 
Self-reported information about age (year of birth), gender, and education were used 
in Paper 1 and Paper 2. Level of education was measured by a single question about 
total completed years of schooling/studies, counted from the first year of 
primary/elementary school. 
 56
3.1.1.2 Patient journals 
Certain socio-demographic information was obtained from patient journals. This 
information included age and gender (Paper 3), length of previous sick leave, 
diagnosis, and occupation (Paper 1 and Paper 3).  
The patient journals contained sick leave diagnoses based on the International 
Classification of Primary Care (ICPC), assigned by the general practitioner. In Paper 
1, the ICPC-diagnoses were categorized into musculoskeletal, psychiatric, and no 
specific diagnosis. In Paper 3, the ICPC-diagnoses were categorized into 
musculoskeletal, mental, and other diagnoses.  
Information about occupation in the patient journals was coded according to a 
classification system based on the Nordic Classification of Occupations (Nordisk 
Yrkesklassifisering (NYK)) [278], a system developed for the Labour Market 
Administration, where each occupation had a five-digit number. In Paper 1 and Paper 
3, each of the participants` “NYK-code” was placed in one of five occupational 
groups based on a previous classification in Ihlebæk and Eriksen [279]. They divided 
individual “NYK-codes” into five groups according to the nature of the participants 
work and the common view of occupational sectors [279].  
 
3.1.1.3 Register data 
Length of previous sick leave during the last two years before admittance to the work 
rehabilitation program was obtained from the official registers (Paper 2). The register 
data contained start and end date for all included sickness benefits and information 
about partial benefits from 20 to 99%. Mean days on sickness benefits were 
calculated adjusted for receiving partial benefits and for overlap between benefits. 
 
3.1.2 Measures of work and sick leave  
Follow-up time varied between the three studies, and work outcome and continued 




- In Paper 1, the work rehabilitation participants answered a comprehensive 
questionnaire about work and sickness benefits at three months and 12 months 
follow-up. Working was defined as “work-related activity”, and included return to 
ordinary work, return with adjusted work tasks, new work tasks with the same 
employer, new employer, and “work related re-employment”, the latter paid by the 
public health insurance or labour-agency. Non-working included sickness benefits, 
unemployment, studying, participating in “active sick-leave” or vocational training, 
or other reasons. The outcome variable was dichotomized into two groups, working 
or non-working at the specific time of follow-up. 
- In Paper 2, the work rehabilitation participants were followed for three years and 
four months (1217 days), with official register data. The work and sickness benefit 
situation was measured by total adjusted days on sickness benefits during the follow-
up period of 1217 days. Registered sickness benefits in this paper, included sick leave 
(SL) benefit, medical rehabilitation allowance (MR), vocational rehabilitation 
allowance (VR), time-limited disability pension (TDP), work assessment allowance 
(WAA), and disability pension (DP). (Note: during the follow-up period from Mars 
2009 – July 2012, the National regulations on sickness benefits were reformed, and 
MR, VR, and TDP were combined into WAA March 1st 2010).  
- In Paper 3, the work rehabilitation participants were followed with official register 
data for four years. Seven different outcome variables were defined, based on 
obtainable information from the official registers: 1) full work, 2) partial SL or partial 
MR, 3) full SL, 4) full MR, 5) full VR, 6) partial DP, and 7) full DP. Since the 
registers have no information about actual work or not, full work was defined as the 
time gap with no registered sickness benefits. Individuals could be registered 
simultaneously on several overlapping sickness benefits, and combinations of partial 
benefits could occur in the registers. Based on a predefined ranking, individuals 
registered with overlaps were considered to belong to one specific benefit, full or 
partial. The decided benefit was defined based on the highest ranked benefit, from 
full DP, partial DP, full VR, full MR, full SL, partial SL and partial MR, or no 
registered benefit (recorded as “working”). 
 58
3.1.3 Statistical methods 
For all three samples the descriptive analyses were performed using SPSS statistics 
for Windows, versions 11 and 12.1 in the first paper, SPSS statistics for Windows 
version 21 in the second paper, and PASW statistics for Windows version 18 in the 
third paper. To assess the relationships between the independent and dependent 
variables in the three samples different statistical methodology and software was 
chosen: The Statistical Package SPSS versions 11 and 12.1 were applied in the first 
paper, the Mplus program package version 7.00 was applied in the second paper, 
while the Stata version 12 was applied in the third paper. 
 
3.1.3.1 Paper 1 
Logistic regression models were used to evaluate if level of education, subjective 
health complaints, fear avoidance beliefs, and coping predicted RTW 3 and 12 
months after work rehabilitation. The independent variables were; education, the five 
subscales of the SHC Inventory, fear avoidance beliefs for physical activity and for 
work, and  five measures of coping (instrumental mastery-oriented coping and 
emotion-focused coping from the UCL, general self-efficacy, the coping query, and 
hopelessness). All these scales were dichotomized by the median into high and low 
score. Initially the logistic regression analyses were adjusted for gender and age. 
Thereafter adjustments for gender, age, and statistically significant factors in the 
initial step were done. Based on the logistic regression analysis, fear avoidance 
beliefs for work were identified as a main predictor for non-working at 3 and 12 
months. Thereafter hierarchical multiple regressions was performed to determine 
which set of variables explained the variance in the main predictor for RTW, fear-
avoidance beliefs for work. Gender, age, and education were entered in the first step, 
the five subscales of subjective health complaints were entered in the second step, 





3.1.3.2 Paper 2 
Structural equation modeling (SEM) was used to test a hypothesized mediation model 
of the relationships between independent variables and the outcome; days on sickness 
benefits after work rehabilitation. SEM is most often a confirmatory technique used 
to determine if a model fits the data in accordance with prior research and empirical 
data [280]. SEM allows for estimation of both direct and indirect effects on the output 
variable via one or several hypothesized mediators. It is a multivariate technique with 
specialized versions of other analysis methods. SEM combine path analysis, 
confirmatory factor analysis (CFA), covariance and correlation models, and structural 
regression models, the latter being the synthesis of path and measurement models 
[280].  
In this paper, a structural measurement model was estimated, building on a mixture of 
clinical experience, previous research, main results from Paper 1, a biopsychosocial 
model, and the CATS. We hypothesized that fear avoidance beliefs for work would 
be an important mediator between several of the independent variables in the model 
and days on sickness benefits after work rehabilitation. The independent variables, 
musculoskeletal and pseudoneurological health complaints, education, and days on 
previous sickness benefits were treated as observed variables. Fear avoidance beliefs 
for work and the three subscales of functional ability; coping/interaction ability, 
lifting/carrying ability and moving ability were treated as latent variables in the 
model. “Latent variables in SEM generally correspond to hypothetical constructs or 
factors, which are explanatory variables presumed to reflect a continuum that is not 
directly observable” [280, p.9]. 
The Comparative Fit Index (CFI) and the Root Mean Square Error of Approximation 
(RMSEA) were used to assess model fit as recommended by Brown [281]. A CFI 
between 0.90-0.95 indicates a fair model fit, with values above 0.95 to be a good fit. 
For the RMSEA less than 0.08 indicates a fair model fit, while values below 0.05 
define a good fit [281].  
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The hypothesized SEM model was tested by the use of a two-step modeling approach 
[280]. In the first step, we tested the adequacy of the measurement models by the 
inspection of modification indices [282]. In the next step, the adequacy of the full 
structural regression model was tested, and the significance of indirect effects was 
tested by the use of the Mplus Sobel (delta) method [283]. Thereafter, multiple group 
analyses [282, 284] were used to test whether the model was invariant across gender. 
Direct and indirect effects were estimated. Standardized estimates and p-values were 
reported.  
 
3.1.3.3 Paper 3 
Prognostic factors for the probability of being on, and the intensity of transitions 
between, seven different states of work and sickness benefits were analyzed. Age was 
included in the analyses as a continuous variable divided with five so that the 
reported coefficient indicates the effects for a 5 year increase in age. The other 
independent variables were categorized ahead of the analysis: Gender; male and 
female. Diagnoses; musculoskeletal, mental, and other diagnoses. Occupation; blue-
collar, white-collar, health and social workers, education and childcare workers, and 
service sector workers. Length of sick leave before work rehabilitation; 0-4 months, 
5-8 months, 9-12 months, and > 12 months. For these variables, the first category was 
used as the reference category, to which the other categories were compared. 
The analyses in paper 3 were based on two different regression models approaches. 
The first model measured the probability of being in any of the seven outcomes 
during follow-up, for each of the independent variables. The regression was 
performed using generalized models with a complementary log–log link function, and 
modelled using the observed indicator for each outcome in the follow-up. The results 
from these analyses were presented as hazard rate ratios (HRR). The second model 
measured risk factors of the intensity of transitions between any of the seven 
outcomes during the follow-up. Transition intensities are given as the shift between 




these analyses. These regressions were performed using extended proportional 
hazards models (Cox-models) for repeated observation, and the results from these 
analyses were presented as HRR. Accordingly, three outcome variables were 
presented in paper 3. The analyses show the probability of being on each of the seven 
outcomes (being working or on different sickness benefits) and the transition 
intensity from and to work and the different benefits, from any of the other states 
during the follow-up.  
First, unadjusted analyses were performed (not presented in the paper). Thereafter, 
adjusted analyses were done to test how the independent variables influenced the 
probabilities and transition intensities adjusted for all the other independent variables.  
 
3.1.4 Ethics 
The ethical principles in the Declaration of Helsinki [285] were applied in this thesis. 
The principles were met by giving information about study aims and procedures, and 
by the assurance that withdrawal was possible at any time. Thus, the consent to 
participate in the studies was informed. 
Data used in Paper 1 was obtained as a user survey at the work rehabilitation clinic in 
2002 and was part of a master thesis in health science. At 12 months follow-up, a 
written consent was obtained from the participants. In this, consent to collect 
information from the patient journal about medical diagnosis, occupation, and length 
of sick leave before participating in the work rehabilitation program was obtained. 
The Norwegian Social Science Data services approved the project in 2003 (NSD, ID 
10203). 
Data used in Paper 2 was obtained from eight different work rehabilitation clinics. 
The written consent included permission to combine data from questionnaires and 
official register data on sickness benefits. The Norwegian Social Science Data 
Services (NSD, ID 16139) and The Medical Ethics Committee, region west in 
Norway (REK-vest ID 026.07) approved the study. NAV approved an exception from 
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the confidentiality agreement in October 2007, and follow-up data on sickness 
benefits from official registers was obtained in July 2012. 
The data used in Paper 3 was obtained from patient journals and official registers 4-5 
years after the patient had participated in the work rehabilitation program during 
2001. During the work rehabilitation program, the participants gave written consent 
to obtain information from patient journals and information from official registers on 
sickness benefits after the program. The Medical Ethics Committee, region south in 
Norway approved the study in 2004 (REK-south ID S-04210). The Norwegian Data 
Inspectorate gave the work rehabilitation clinic license to handle personal data in this 
project in 2005 (NDI, ID 204/1803-7).  
Copies of the consent statement and the approvals from REK, NSD, the Norwegian 
Data Inspectorate, and NAV are included in the Appendix. 
 
4 Summary of results 
The main objective of this thesis was to investigate individual prognostic factors for 
RTW after inpatient work rehabilitation, for individuals on long-term sick leave with 
common musculoskeletal and mental health complaints. In the following, a summary 
of the most important findings related to the three overarching hypotheses and the 
research questions are presented. Further details of the results can be found in the 
respective papers. 
 
4.1 Paper 1 
The findings in Paper 1 confirm that among long-term sick-listed work rehabilitation 
participants, cognitions, in terms of fear avoidance beliefs for work were more 
important than health complaints in predicting non-working during follow-up. The 
results also show that participants in work rehabilitation have a broad spectrum of 




of co-morbidity. Furthermore, high levels of fear avoidance beliefs for work were 
associated with the severity of musculoskeletal and pseudoneurological health 
complaints, low level of education, and maladaptive illness perceptions concerning 
the components of perceived duration, consequences, and personal control of the 
illness.  
In conclusion, the results demonstrate complex mechanisms and interrelationships 
between prognostic factors for RTW among long-term sick-listed work rehabilitation 
participants. The intervening mechanisms between fear avoidance beliefs and 
subsequent avoidance behavior, in terms of avoiding the workplace when sick, are 
still poorly understood and will be investigated further in paper 2.  
 
4.2 Paper 2 
Results from the mediation analysis used in Paper 2 confirm that fear avoidance 
beliefs for work were a strong mediator between poor physical function and low 
education, and days on sickness benefits during follow-up after work rehabilitation. 
Furthermore, poor physical function, in terms of lifting/carrying ability and moving 
ability, mediated the relationship between musculoskeletal complaints and fear 
avoidance beliefs for work. Thus, musculoskeletal complaints had only an indirect 
effect on continued sick leave during follow-up, whereas for the pseudoneurological 
health complaints it was a direct effect on continued sick leave, indicating different 
mechanisms for RTW for different complaints. There were however, no direct or 
indirect relationships between poor mental function, in terms of coping/interaction 
ability and days on sickness benefits after work rehabilitation. At last, length of 
previous sick leave had as hypothesized, a strong independent effect on continued 
sick leave after work rehabilitation.  
In conclusion, the results indicate that receiving continued sickness benefits after 
work rehabilitation may be influenced by complex relationships between previous 
sick leave, health factors, functional ability, SES, and cognitions, in terms of fear 
avoidance beliefs for work. Knowledge of complex mechanisms involved in the 
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process of returning to work may have clinical implications, and will be investigated 
in paper 3.   
 
4.3 Paper 3 
The findings in Paper 3 confirm that the process of returning to work or of receiving 
sickness benefits after work rehabilitation was long lasting and complex, and differed 
between subgroups of rehabilitation participants based on socio-demographic 
characteristics. The probabilities of working and of receiving sickness benefits, and 
the transitions between any of these outcomes, were dependent on age, gender, 
diagnoses, type of work, and previous history of sick leave. Being a female, having 
diagnoses other that mental and musculoskeletal, having blue-collar work, and 
receiving long-term sick leave before entering work rehabilitation, increased the risk 
of not returning to work and of receiving disability pension during follow-up. 
Furthermore, regression models based on transition intensities detected differences in 
the risk factors for entering and leaving a given state. For example among women, the 
lower probability of being at work during follow-up than men, could be explained by 
a lower probability of transitions to work, and not by a higher probability of leaving 
work.  
In conclusion, the use of novel statistical methods in this study gives new insight into 
factors predicting probabilities and transition intensities of working and of receiving 




The current thesis is one of the first to investigate prognostic factors for RTW after 
comprehensive, inpatient work rehabilitation, in a Norwegian context. The prognostic 
value of individual factors related to age, gender, SES, health complaints, diagnosis, 




different papers. An overarching goal was to explore how the prognostic factors were 
interrelated and how they affected the complex process of returning to work after 
long-term sick leave and work rehabilitation. To achieve this goal, three specific 
research questions, with secondary follow-up questions, were studied across three 
papers.  
 
5.1 Novel contributions 
The thesis contributes with two overarching main findings. 
1) New insight is achieved about the complex mechanisms and interrelationships 
between prognostic factors for RTW after long-term sick leave and work 
rehabilitation. Cognitions, in terms of fear avoidance beliefs for work, were the most 
important predictor for non-working and continued sick leave during follow-up, 
between 3 months and 3 years (Paper 1 and Paper 2). High levels of fear avoidance 
beliefs for work were explained by musculoskeletal and pseudoneurological health 
complaints, illness perceptions, and level of education (Paper 1). Moreover, fear 
avoidance beliefs for work mediated the effect of physical function and education on 
continued sick leave after work rehabilitation. An indirect effect was found for 
musculoskeletal complaints on continued sick leave, through physical function and 
fear avoidance beliefs for work (Paper 2).  
2) The results provide a more in-depth understanding of the complex process of 
returning to work after participating in work rehabilitation. The results show how age, 
gender, diagnosis, occupation, and history of previous sick leave influence the 
probabilities of working or being on sickness benefits during follow-up, and how the 
transitions between working and sickness benefits are influenced by these prognostic 
factors (Paper 3). 
The following discussion is organized around these two overarching findings and the 
three research questions.  
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5.2 Complex mechanisms and interrelationships between 
prognostic factors for RTW  
5.2.1 Health complaints and diagnosis 
The results of this thesis show that individuals on long-term sick leave, participating 
in work rehabilitation are often registered with more than one diagnosis (Paper 1), 
they report co-morbid health complaints (Paper 1), and multiple pain sites (Paper 2). 
These findings are supported by previous studies describing high rates of co-
morbidity among individuals on sick leave with common health problems, such as 
musculoskeletal and mental health complaints [58-60]. Musculoskeletal complaints 
are often found to be widespread, with pain reported in several body regions [71-73], 
and often co-exist with mental health problems [21, 60, 74, 75].  
The predictive value of diagnosis and health complaints on work and continued sick 
leave during follow-up were, however, inconsistent. In the first paper, no differences 
were found between the sick leave diagnosis; musculoskeletal, mental, or 
unspecified, and non-working at 3 and 12 months follow-up. In the third paper, 
participants with a mental diagnosis had a higher probability of full sick leave during 
follow-up, compared with those having a musculoskeletal diagnosis. Conversely, 
participants with a mental diagnosis did less often shift to full sick leave, from any of 
the other states, indicating longer sick leave spells for those with a mental diagnosis 
compared with musculoskeletal diagnosis. This is in line with studies showing that 
common mental health disorders are associated with longer duration of the sick leave 
episodes compared to non-depressed workers, and patients with musculoskeletal and 
somatic illness [21, 76, 286-288].  
One possible explanation of the inconsistent findings between paper 1 and paper 3 for 
how mental diagnosis influenced RTW, may be the use of different outcome 
measures of RTW, and the longer follow-up period in paper 3. Longitudinal data on 
sickness benefits (Paper 3) is supposed to be more valid than cross-sectional self-
reports (Paper 1) [7, 205]. Furthermore, for individuals that were sick-listed with 




higher probabilities of receiving full disability pension during follow-up (Paper 3). 
However, this subgroup with other diagnoses constituted only 7% of the sample and 
had mainly cardiac and neurological diagnoses. This finding is in accordance with the 
literature showing that well-defined diseases in the nervous system, respiratory 
system, and circulatory system were important predictors for disability pension three-
years after long-term sick leave [49]. The finding is also supported by results showing 
that applications for disability pension are more often accepted for well-defined 
biomedical diagnoses compared to complex musculoskeletal diagnoses [289]. 
Furthermore, the results in this thesis show that pseudoneurological health 
complaints, such as tiredness, sadness/depression, and anxiety, predicted non-
working at 3 months follow-up, but did not predict any work outcomes at 12 months 
follow-up. Having musculoskeletal complaints did not have any predictive value on 
non-working at follow-up (Paper 1). In Paper 2, the mediation model shows that 
musculoskeletal complaints had an indirect effect and pseudoneurological complaints 
had a direct effect on days on sickness benefits during the 3-year follow-up. These 
results indicate that self-reported mental health problems, in terms of 
pseudoneurological complaints, may be a better predictor of work outcomes than 
having a mental diagnosis. This is partly in line with the literature stating that self-
reported physical and mental health may be more important for RTW, than the sick 
leave diagnosis in itself in individuals with chronic LBP [68], and in employees with 
mental health problems [69]. In this thesis, self-reported physical health problems, in 
terms of musculoskeletal complaints had, however, no independent or direct 
influence on the work outcome during follow-up (Paper 1 and Paper 2). Furthermore, 
being on sick leave with a musculoskeletal diagnosis did not predict work, continued 
sick leave, or disability pension during the 4-year follow-up after work rehabilitation 
(Paper 3). The lack of associations between musculoskeletal complaints/diagnoses 
and the subsequent work and benefit situation show that the association between 
health complaints [48], medical diagnoses and sick leave is complicated [64]. 
Medical explanatory models do not reflect why so many are on long-term sick leave 
and why some never return to paid work [26, 67]. Therefore, to understand the 
multidimensional nature of the prognosis of RTW, a biopsychosocial perspective [12, 
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21] was used in this thesis. In contrast to a unidimensional biomedical model of 
disease, the biopsychosocial perspective encompasses biological/medical, 
psychological, and social/environmental variables [12]. The prognostic findings of 
health complaints and diagnosis in this thesis are highly interrelated with function and 
cognitions and must be understood in a broader context. Within the ICF framework, 
disability and functioning are viewed as outcomes of interactions between health 
conditions and contextual factors, encompassing personal and environmental factors 
[14, 209]. 
One of the main assumptions in this thesis was that cognitions would be more 
important for RTW after work rehabilitation, than diagnosis and health complaints. It 
is, however, somewhat surprising that mental diagnoses and pseudoneurological 
health complaints predicted non-working and continued sick leave during follow-up, 
whereas musculoskeletal conditions did not. This may indicate differentiated 
predictive value and multifactorial mechanisms for the musculoskeletal and mental 
diagnoses or complaints. The finding of different RTW courses between diagnoses is 
supported by results from a 3 months follow-up of newly sick-listed individuals with 
either musculoskeletal or mental diagnoses [290]. RTW among those with 
musculoskeletal diagnoses was not associated with receiving a combined clinical and 
work-related interventions, but with better health, work ability and positive 
expectations, whereas for sick-listed with mental diagnoses, RTW was associated 
with receiving the combined intervention [290]. However, common for individuals 
with musculoskeletal and mental complaints are that they often experience reduced 
functional abilities [212, 274]. There is also a linear relationship between multiple 
pain sites and reduced physical and mental functioning, regardless of pain location 
[291, 292].  
 
5.2.2 Functional ability 
A novel finding in this thesis is that poor physical function, namely moving ability 




complaints and fear avoidance beliefs for work (Paper 2). Unexpectedly, no such 
relationship was found for mental functioning, regarding coping/interaction ability. 
There was neither any direct relationship between poor physical and mental 
functioning, measured at baseline, and days on sickness benefits during the three year 
follow-up. Previously, in a sample of former work rehabilitation participants, poor 
physical and mental functioning were strongly associated with being in the non-
working group three years after a work rehabilitation program. [155]. This may 
indicate, that although functional ability is highly related to work participation and 
disability, it may not adequately predict RTW or continued sick leave during a longer 
follow-up period. The reason for this may be that functional ability is a relational 
concept, and should therefore always incorporate the situated context [14, 213], e.g. 
the working conditions. According to the ICF, measures of functioning may, together 
with assessments of health factors, provide a broader and more accurate picture of the 
overall health situation and of the individual’s prognosis [2, 213]. A normative 
sample of individuals in working age reported better physical and mental functioning 
[212] than individuals on sick leave [274], and individuals on disability pension 
[144]. In the sample of disability pensioners, reports of low physical functioning 
increased the likelihood of not believing in RTW [144]. Functional disability among 
long-term sick-listed employees claiming disability pension may vary, in both 
severity and nature [293]. It is therefore suggested that systematic assessments of 
work function should be carried out to classify differences in abilities related to type 
of occupation with the corresponding task demands [293].  
The mediation analyzes confirmed that musculoskeletal complaints affected the 
physical functional ability of an individual, which in turn affected level of fear 
avoidance beliefs for work. Fear avoidance beliefs for work are cognitions on how 
pain and functional limitations may be related to work resumption. In this thesis a 
modified version of the FABQ was used, to capture fear avoidance beliefs in a 
broader and more complex sample of sick-listed individuals and not only those with 
LBP. It seems that fear avoidance beliefs toward working with pain is independent of  
pain location, and the fear may be related to previous experiences and functional 




The primary hypothesis in this thesis was that factors related to the participants 
cognitions, in terms of illness perceptions, coping, and fear avoidance beliefs would 
be crucial for actual RTW after work rehabilitation. Fear avoidance beliefs for work 
was the most important prognostic factor for non-working or continued sickness 
benefits during follow-up (Paper 1 and Paper 2). This finding add new knowledge, 
since the prognostic value of fear avoidance beliefs for work, has not previously been 
studied in long-term sick-listed participants in work rehabilitation, with composite 
and co-morbid health complaints. There is however a strong association between 
psychological distress, such as depression and anxiety, and fear avoidance beliefs in 
individuals on sick leave with common neck and back pain [294, 295]. Fear 
avoidance beliefs are predictors for non-RTW in individuals with non-specific, sub-
acute LBP [267-269], whereas for individuals with chronic LBP there are very few 
prognostic studies on RTW, and results are weak and inconsistent [267]. In this 
thesis, fear avoidance beliefs for physical activity did not predict non-working during 
follow-up (Paper 1). This is in line with Waddell et al. [265], unfolding a stronger 
association between the fear avoidance beliefs for work and work disability in 
individuals with chronic LBP, than for the fear avoidance beliefs for physical activity. 
This finding indicates that fear avoidance beliefs is task specific and a result of 
experiences and learning from specific situations, either in physical activities or at 
work. Fear avoidance beliefs for work is a complex phenomenon, and may be shaped 
in the interplay between internal and external stressors, such as pain and discomfort, 
psychosocial factors, and daily life and workplace factors [272]. In individuals on 
sick leave with long-lasting health complaints, the internal stressors may be related to 
the perception of pain, distress, and poor functional ability, and the external stressor 
to perceived stress and discomfort at the workplace. In CATS, individual learning 
mechanisms from related situations, may explain why individuals may react 
differently to identical stress stimuli [217]. Participants in work rehabilitation with 




performing their work will increase their health complaints, resulting in poor coping 
in terms of negative response outcome expectancies toward work [217]. These 
individuals may expect more pain and discomfort if going back to work and may 
interpret working as a threat resulting in sustained activation and sensitization 
through a cognitive system of feedback loops [56]. The experience of being activated 
over time may be both unpleasant and uncontrollable, and the only way to escape this 
distress, may be to avoid the workplace [56, 296]. Fear avoidance beliefs for work are 
shown to be strongly associated with psychological and social work environment, in 
terms of perceived demands, control, and support at work, in individuals on sick 
leave with common neck and back pain [295]. No information about work 
environmental factors were used in this thesis.  
Findings in this thesis showed that illness perceptions, in terms of perceived duration, 
consequences, and personal control of the health complaints explained high levels of 
fear avoidance beliefs for work (Paper 1). A maladaptive illness perception profile 
does typically cluster around these three components [246, 258, 259]. Illness 
perceptions are the individual’s cognitive models of their health complaints or 
diagnosis [246]. Illness perceptions have been found to predict RTW among 
individuals with myocardial infarction [257], beside this there is little research on 
illness perceptions and work outcomes. However, non-working patients seem to 
expect longer duration, report more symptoms and emotional responses of their 
illness, and to perceive the consequences of their illness to be more severe [256]. 
While, patients that are still working in spite of illness/disease tend to have a better 
understanding of their illness and a stronger belief in controllability [256]. 
Maladaptive illness perceptions may be influences through education, information, 
and cognitive interventions [246]. The link between illness perceptions and fear 
avoidance beliefs for work indicates a potential to intervene on both concepts. 
Changes in fear avoidance beliefs for work after a brief outpatient intervention for 
individuals with common neck and back pain were recently found to predict RTW 
during follow-up [297]. This indicates that fear avoidance beliefs is a changeable 
phenomenon, and may be targeted in tailored interventions, such as cognitive 
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behavioral treatment and exposure in vivo, through new and positive experiences at 
the workplace [264, 270, 271]. 
Furthermore, high fear avoidance beliefs for work were found to mediate the 
relationship between musculoskeletal complaints and days on sickness benefits after 
work rehabilitation (Paper 2). There was however only an indirect path from 
musculoskeletal complaints to high levels of fear avoidance beliefs for work, as this 
effect went through poor physical function (Paper 2). This indicate that fear is not 
directly influenced by the level of complaints, but by how the musculoskeletal 
complaint affects the individual`s level of functioning. The relationship between 
health complaints, fear avoidance beliefs, and fear avoidance behavior, is however 
complicated. Demanding life events seem to influence individuals differently and 
there may also be individual variances in the vulnerability to stress [228, 298]. Such 
variances in vulnerability may be due to sensitization mechanisms and sustained 
activation [55, 56, 219, 221]. Sensitization is described as an increased stimulus 
response due to repeated stimuli [219], and may explain the mechanisms of persistent 
fear avoidance beliefs. When a worker is exposed to non-manageable internal and 
external stressors at the workplace, sustained activation may occur, due to 
psychobiological and cognitive sensitization mechanisms [55, 221]. Thus, the vicious 
circle of fear avoidance may be the result of psychological and cognitive processes in 
the experience and interpretation of pain and discomfort [262, 263]. In the first place, 
experiences of pain may prompt fear avoidance beliefs and thereafter, individuals 
could develop chronic musculoskeletal pain due to avoidance behavior based on their 
fear avoidance beliefs [260, 261]. It is however important to realize that the vicious 
circle of fear avoidance always will be influenced by the individual`s context. A 
recent study which tested a mediation model of individual psychosocial factors 
following the onset of LBP, found that fear avoidance beliefs, together with pain and 
catastrophizing had only an indirect relationship with RTW during follow-up [299]. 
RTW confidence and RTW expectations had however a direct relationship with RTW 
outcomes at 3 months follow-up. In accordance with our findings, this study found 




our results showed a path from musculoskeletal complaints via physical function to 
fear avoidance beliefs, they found that pain was related to fear avoidance beliefs via 
pain catastrophizing [299]. The mediation model utilized in the study of Besen et al. 
[299] is not directly comparable with our model, as the sample was limited to LBP 
patients in an acute stage of the illness. However, the results indicate that mediation 
modeling may be a promising way to achieve detailed information about how 
prognostic factors for RTW after sick leave are interrelated.   
 
High instrumental mastery-oriented coping (IMOC) was found to predict RTW at 3 
months follow-up, but not after 12 months (Paper 1). Three subscales of the Utrecht 
coping list (UCL) constitute the IMOC scale; active problem solving, and the inverse 
scores of avoidance and passive expectancy, and depressive reaction pattern [229, 
230]. The active problem solving subscale of IMOC may resemble the problem-
focused strategies in the “Ways of coping” theory of Lazarus and Folkman [228]. The 
IMOC scale has previously been found to be associated with work-outcomes after 
work rehabilitation [155]. In a cross-sectional survey, those being in the non-working 
group three years after participating in inpatient work rehabilitation, reported higher 
instrumental mastery-oriented coping, than those in the sickness benefit group [155]. 
Coping is however, not a uniform concept and may be understood and measured in 
different ways [225]. In this thesis coping was defined as positive response outcome 
expectancy, according to the CATS [217]. This definition is comprehensive, because 
it can be transferred to all types of cognitions with elements of outcome expectancy, 
and it also covers poor coping in terms of hopelessness (negative expectancy) and 
helplessness (no expectancy) [217]. Long-term sick leave may be viewed as 
hopelessness in relation to how the worker cope with their illness and work situation 
[296]. Corresponding, workers with an active problem-solving coping style may have 
lower risk of future sick leave [300]. Neither of the other coping measures used in the 
thesis predicted any work outcomes (Paper 1). For the self-efficacy scale, lack of 
prediction may be due to the use of the general self-efficacy scale, since this scale has 
not been found to predict RTW after sick leave, although individuals on sick leave 
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often report low general self-efficacy [242]. A newly developed return-to-work self-
efficacy scale has shown promising predictive value for RTW among workers with 
musculoskeletal disorders and should be tested in later studies [301]. 
 
Common for illness perceptions, fear avoidance beliefs, and coping is the element of 
expectancy of a given outcome, e.g. recovery of health or going to work with health 
complaints. It is demonstrated that recovery expectancy is related both to health 
outcomes [302] and to RTW [23], and that RTW-expectancy is highly related to work 
outcomes among individuals with LBP [23] or mental [303] and musculoskeletal 
diagnoses [290]. Recovery expectancies might be influences by a number of health 
related and environmental factors [23]. In the current thesis, the mechanisms of 
recovery expectancy and RTW expectancy are explained within the CATS.  
 
5.2.4 Socioeconomic status (SES) 
Results in this thesis indicate that there is a social gradient in the prognosis for RTW 
after participating in work rehabilitation. The social gradient in health, and 
consequently in sick leave and disability, have long been recognized [49, 124-126]. 
SES is also an important predictor for RTW after sick leave [19, 20, 87]. However, it 
has to my knowledge, not been documented how SES, in terms of level of education 
and type of occupation, influences the prognosis of RTW after participation in 
inpatient work rehabilitation.  
In this thesis, low level of education had an independent association with non-
working at 12 months follow-up, and explained a considerable variance in levels of 
fear avoidance beliefs for work (Paper 1). Level of education had moreover an 
indirect effect on days on sickness benefits during a three-year follow-up, as the 
effect of education was mediated by fear avoidance beliefs for work (Paper 2). In the 
last paper, we had no measures of education, but found that participants working in 




pension during a four-year follow-up, compared to those with white-collar 
occupations (Paper 3). The majority of these blue-collar workers have probably low 
level of education, as occupational class and type of work are highly interrelated with 
level of education [111, 112,122, 123]. 
Both environmental and individual factors may explain why low SES predicted non-
working after work rehabilitation in this thesis. Environmental factors related to the 
labor market may be more unfavorable for workers with low education, and level of 
education is often associated with strenuous physical and psychosocial work [120, 
130, 304]. Working conditions may thus hinder work resumption, in particular if the 
work tasks are not compatible with limitations in health and functioning [305]. Sick-
listed workers with low education and blue-collar occupations may also have fewer 
opportunities to change work tasks and workplace [306, 307]. However, work 
environmental factors were not analysed in this thesis. Individual factors related to 
previous learning and psychosocial resources may explain the negative association 
between low SES and work resumption after work rehabilitation. If the worker have 
experienced and learned that he or she is not able to influence their health or working 
conditions, they may establish negative expectancies about returning to work through 
hopelessness and helplessness. There seems to be a strong social gradient in the 
expectancy to cope with working life challenges [127]. Thus, participants in work 
rehabilitation may have different expectancies and prerequisites for returning to 
work. The association between level of education, working conditions, and later 
disability is found to be confounded by characteristics present already in childhood 
[305]. Individual differences in characteristics and skills manifested early in life are 
influenced by genetic and social background factors [305]. There may therefore be a 
selection already at entrance to the labor market, influencing the possibilities for 
work resumption after long-term sick leave at a later stage. Moreover, psychosocial 
resources may influence how the participant take advantage of the work rehabilitation 
program, e.g. when it comes to goal achievements and cognitive processes. The 
rehabilitation programs are goal oriented and demand that the participant is an active 
agent in his or her RTW-process. Therefore, due to less psychosocial resources [128, 
129], one may assume that not all participants in work rehabilitation programs may 
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benefit equally from the content of the programs. There is a strong trend of unhealthy 
behavior among those with lower education, and health promotion programs seem to 
be more effective among higher educated individuals [308]. It is claimed, that in well 
developed welfare societies, so-called “intervention generated inequalities” may 
contribute to maintenance or increase of inequalities in health and working life [309, 
121]. 
 
5.2.5 Length of previous sick leave 
The length of sick leave at admittance to the work rehabilitation program (mean 10.5 
months), was not related to non-working after three months (Paper 1). However, 
those who had been on sick leave for more than 12 months at inclusion to the 
program, were less likely to be working 12 months after participation in the work 
rehabilitation program (Paper 1). As hypothesized, length of previous sick leave had a 
strong independent effect on days on sickness benefits during the 3-year and four 
months follow-up (Paper 2). In addition, length of previous sick leave was a strong 
prognostic factor for not returning to work, for receiving medical and vocational 
rehabilitation allowances, and for full disability pension during the 4-year follow-up 
(Paper 3). 
The results in this thesis is in accordance with the literature indicating better work-
outcomes after a shorter period on sick leave [4, 86], and worse work-outcomes after 
long-term sick leave [20, 87-93]. Prolonged sick leave may be related to the severity 
of the health problems, but also to contextual factors in terms of working conditions 
[95]. Among individuals with common mental disorders the length and severity of the 
health problems prior to becoming sick-listed was the strongest predictor of sick 
leave duration [70]. Although workers with chronic diseases had more sick leave than 
workers with non-chronic diseases, sick leave duration in both groups was associated 
with the same health and work-related problems [310]. Additional health problems 
such as fatigue and emotional exhaustion, and work-related problems of physical 




group [310]. In a recent study, early and late RTW was not associated with any health 
measures among workers sick-listed with common mental disorders [149]. Early 
RTW was associated with lower education and late RTW with a perceived need to 
reduce demands at work and intentions to change job [149].  
 
Still, little is known of the specific mechanisms behind why sick leave in itself is 
negatively associated with RTW, and the causal mechanisms are probably complex. 
In Norway, partial sick leave and contact with the workplace are important political 
elements to hinder the negative consequences of long sick leave spells [311]. For this 
reason, follow-up actions from NAV, in terms of the first dialogue meeting where the 
employer and employee both are present, have recently been postponed from eight to 
six weeks after the first sick leave spell. Among the rationales for this meeting are the 
need of an earlier identification of individuals at risk of long-lasting sick leave [311].  
 
5.3 The complex process of RTW after participation in 
work rehabilitation 
The current thesis demonstrate that the process of returning to work after work 
rehabilitation may take several years with multiple transitions in and out of work, and 
of receiving sickness benefits. Furthermore, the results show that the probability of 
working and of transitions between working and receiving sickness benefits during 
follow-up were dependent on age, gender, occupation, diagnosis, and history of 
previous sick leave (Paper 3). The results confirm that work resumption after long-
term sick leave may be a long-lasting and complex process, not possible to measure 
as an isolated event [3, 6-9, 189]. For cost-effective analyses of RTW interventions, 
more than 12 months follow-up is warranted [312]. However, an important finding in 
this thesis was the annual increase in return to full work, from 10% at departure from 
the rehabilitation clinic to 51% at 4-year follow-up. This indicate that the process of 
returning to work may proceed long after the rehabilitation program, and call for 
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long-term follow-up to get an adequate picture of the RTW situation [7]. There is, 
however, no clear agreement about how long an optimal follow-up period should be, 
and this may depend on the purpose of the study [313, 314]. Access to all registered 
sickness benefits (sick leave benefit, medical and vocational allowances, and 
disability pension), and whether the registered benefit was full or partial, made it 
possible to capture all transitions between full and partial benefits and work during 
the 4-year follow-up (Paper 3). Analyzing the transition intensities in and out of work 
and sickness benefits gave new insight into different mechanisms for RTW across 
subgroups. When analyzing prognostic factors for the probabilities of being at work 
or on the different sickness benefits, some findings were as expected, and in 
accordance with the literature on sick leave, and some were not. Unexpected findings 
in this thesis may be due to the selected study sample of work rehabilitation 
participants in a Norwegian context. So far, very little research has been conducted 
on prognostic factors for RTW after work rehabilitation for individuals on long-term 
sick leave with common musculoskeletal and mental health complaints. 
The association between higher age and a higher probability of receiving full and 
partial disability pension was in accordance with the literature [91, 96], but the 
expected association between lower age and RTW was not found. Participants with 
lower age had, however, higher probabilities of being on vocational rehabilitation 
allowance. Vocational rehabilitation allowance was at the time of the survey granted 
for individuals exceeding 12 months on sick leave, in need of e.g. active vocational 
guiding, work training, or professional re-education. Vocational rehabilitation 
allowance was in particular targeted at younger people with health problems and 
functional limitation at risk of falling out of working life. The lack of association 
between higher age and full sick leave during follow-up was contrary to studies 
showing a strong relationship [38]. Higher age was, however, associated with higher 
probabilities of being on partial sick leave. This is in accordance with results in a 
NAV report from 2013, and may be explained by more use of shorter sick leave 




Women’s higher probability of receiving full and partial disability pension is 
supported by previous findings [102-104]. This result may also explain the lower 
probability of working among women during follow-up. There was, however, no 
association between gender and the probabilities of receiving sick leave, indicating 
homogeneity in the group of men and women participating in work rehabilitation.  
The higher probability of receiving full disability pension during follow-up for blue-
collar workers, compared to health and social workers, and education and childcare 
workers, is in accordance with the literature [125]. Accordingly, there was also a 
lower probability of being at work for those with blue-collar work compared to all 
other occupations. As mentioned under 5.2.4, this may be due to less job mobility and 
less opportunities for work adjustment for these occupations [131, 307].  
The finding of longer sick leave spells for participants with mental diagnoses 
compared to those with musculoskeletal diagnoses was expected and in accordance 
with the literature [21, 286-288]. It was however unexpected that those with other 
diagnoses than mental and musculoskeletal diagnoses should have higher probability 
of receiving full disability pension during follow-up. This subgroup with other 
diagnoses constituted only 7% of the participants, and had well-defined biomedical 
diagnoses, mostly related to neurology and heart diseases. As mentioned, such well-
defined diagnoses have been found to predict later disability pension [49], and are 
less often rejected when applying for disability pension, compared to musculoskeletal 
diagnoses [289]. However, sick-listed individuals with these diagnoses are not a 
defined target group of comprehensive inpatient work rehabilitation in Norway. 
Unfortunately, we have no information about co-morbidity or other confounding 
circumstances that could explain the higher probabilities of disability pension in this 
subgroup.  
Length of previous sick leave was as expected a strong prognostic factor for non-
working and for full disability pension during follow-up. Participants with the longest 
sick leave length before the rehabilitation program had a lower probability of being 
on full sick leave, and for transitions from and to full sick leave, and for receiving 
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medical and vocational rehabilitation allowances during follow-up. This is expected 
since the recipient after one year on sick leave benefit will be transferred to a 
rehabilitation allowance (now: WAA), if he or she is not able to return to full work. 
Although the different sickness benefits studied in this thesis are distinctively 
Norwegian, the results may have transfer value to other countries, at least to the sick 
leave systems and regulations in the Nordic countries.  As an example, similar 
analysis have been conducted in a Danish context, finding slightly different 
transitional patterns for men and women regarding working and being sick-listed, 
with less working and more sick listing among women [315]. However, this study did 
also include other social transfer payments, and the findings are therefore not 
comparable to our data.  
 
5.4 Methodological considerations 
In this thesis, three different prognostic models were used to investigate the 
probabilities of RTW related to individual characteristics of sick-listed work 
rehabilitation participants. As recommended in prognostic research [316], a 
prospective cohort study design was chosen to assess the relative importance of the 
selected independent variables on the different RTW outcomes. A prognostic model 
should normally include multiple variables since the course of an illness [316], and of 
RTW, depend on several factors [317]. This is contrary to etiological research, where 
the aim is to find out whether an outcome is attributed to a particular risk factor, with 
adjustments for other causal factors [316]. In prognostic research, the aim is to use 
multiple variables to predict a future outcome as accurately as possible [316].  
 
5.4.1 Strengths and limitations 
Among the strengths of the current thesis are the well-defined study population, the 
few dropouts, the large sample sizes, the use of validated questionnaires and official 




The study population constituted three different samples of participants in work 
rehabilitation. The high response rate reduces the probability of selection bias. The 
participants are however not representative for sick-listed individuals in general, but 
may be considered representative for individuals on sick leave referred to work 
rehabilitation in Norway. Two of the samples comprised participants from the largest 
work rehabilitation clinic in Norway (Paper 1 and Paper 3), whereas one sample was 
a multicenter study including participants from the eight largest rehabilitation clinics 
in Norway (Paper 2). In paper 3, access to data from patient journals and register 
data, made it possible to track the total sample of rehabilitation participants during the 
complete follow-up period, without any attrition. Further, there was a high response 
rate on the self-reported data at baseline in paper 1 (79%) and in paper 2 (89%), and 
the non-participants in paper 1, did not differ from the participants regarding age, 
gender, diagnosis, or length of previous sick leave. In sum, the thesis included 1874 
participants, with a majority from the multicenter study, paper 2 (n=1155), and from 
paper 3 (n=584).  
A limitation in paper 1 is, however, the restriction of data on RTW and sickness 
benefits from self-reports at the two time-points during follow-up, with a decline in 
response rates at 3 months (84%) and 12 months (70%). Loss to follow-up can create 
attrition bias [301], which may influence the external validity of the results. Non-
respondents may differ from respondents both on prognostic factors and on RTW 
outcome. Examples from corresponding studies show that non-respondents were 
more often younger males with better mental health [301], and respondents had more 
often white-collar occupations [318]. Conducting an attrition analysis for the 
prognostic factors in paper 1, could have given information about differences in score 
between respondents and non-respondents on the prognostic variables at baseline. 
The RTW rate may also differ between the respondents and those lost to follow-up at 
3 and 12 months in paper 1. It is however, suggested that the associations between the 
predicting factors for RTW between respondents and non-respondents will not be 
influenced by attritions [319]. 
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The use of register data in paper 2 and paper 3 was a strength, because it gave access 
to complete data with all registered sickness benefits during the total period of 
follow-up. This type of longitudinal data is preferable in research on sick-listed 
individuals with common musculoskeletal and mental complaints, because it may 
capture the dynamic pattern of these illnesses and sick leave [320]. Workers with 
long lasting health problems are often at risk of recurrent sick leave [198], and 
longitudinal data with a long follow-up period is necessary when assessing recurrence 
of sick leave and sustainability in RTW [194, 321, 322]. In agreement with this, the 
long follow-up periods of 12 months (paper 1), 3 years and 4 months (Paper 2), and 4 
years (Paper 3), were chosen.  
A shortcoming is that the included variables were limited to individual characteristics 
related to sociodemography, SES, health, function, and cognitions. Contextual factors 
e.g. related to work environment may also influence the prognosis of RTW after 
long-term sick leave [15, 208, 317]. It may therefore be a limitation that physical and 
psychosocial factors related to the work environment were not included in the 
analyses. Nevertheless, individual factors such as cognitions may be susceptible to 
modification during work rehabilitation, and knowledge of individual predictors for 
RTW may therefore have transfer value to rehabilitation practice.  
Another aspect in prognostic models is that all potential prognostic factors that may 
affect the outcome should be included. Such considerations should be done to avoid 
omitted variable bias, which may induce so-called underfitting of the results, and 
poor transportability to other populations [323]. When selecting the variables to a 
prediction model, predictors already reported as prognostic should be used [324]. For 
participants in work rehabilitation, who are sick-listed with composite health 
complaints, we still do not know all possible factors that might predict RTW. 
Therefore, when selecting the predicting variables in this thesis, judgements were 
done based on existing empirical data on prognosis for RTW after sick leave, besides 
experience from clinical practice. It is however, not possible to know whether a 
prognostic model include all important variables [325]. When using complex 




overoptimistic prediction of the outcome [325, 326]. This, so-called overfitting of 
results may in particular be a problem when the sample size is small, and may lead to 
poor external validity [316]. In a multivariable prognostic model, it is difficult to 
estimate the required sample size [316]. Thus, before application of a prognostic 
model, the results should be validated on a new sample of similar patients [327]. 
The aim of this thesis was not to explore if the work rehabilitation program in itself 
was effective for RTW, therefore no conclusions can be drawn on any effects. There 
is still a lack of evidence of the effect on RTW after inpatient work rehabilitation in 
Norway, and it is not known which components in the program that may be most 
beneficial for RTW during follow-up.  
 
5.4.2 Generalizability 
When assessing prognostic models it is essential to consider whether the results 
derived from the analysis can be generalized to other, but similar groups of patients 
[325]. In this thesis, it is considered that the use of three similar and probably, 
representative samples of participants from inpatient work rehabilitation may indicate 
high generalizability of the results to other samples of participants in work 
rehabilitation. High generalizability indicate good external validity, meaning that the 
prognostic models will be valid also in other samples of sick listed individuals [326]. 
At least, the prognostic factors that are common between the samples, such as SES, 
length of previous sick leave, and fear avoidance beliefs for work, are likely to 
predict RTW in similar samples. However, the only way to determine the 
generalizability of our results is by validating the prognostic models [323, 327]. 
Unfortunately, validation in terms of statistical tests is outside the scope of this thesis.  
High generalizability in this thesis may in particular be shown in the results from the 
prognostic model of the multicenter study (paper 2) since this sample is judged more 
representative than the other two. Multicenter studies have the advantage of larger 
sample size and improved generalizability of the results [328]. Although the eight 
different work rehabilitation clinics have the same target group and aim, local 
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differences may occur, indicating a more heterogeneous study population. This may 
be an advantage, since the more diverse the primary location for the prognostic model 
has been, and found to be accurate, the more likely it is that the model will generalize 
to a new location [323]. A prognostic model is found to be accurate when it matches 
the observed outcome. Testing of accuracy, in terms of analyses of calibration and 
discrimination, was however outside the frame of this thesis. Overall, the predicting 
variables in this thesis are supposed to work satisfactorily in a similar population of 
participants in work rehabilitation, indicating high reproducibility. It will be more 
problematic to transfer the prognostic model to a broader population of individuals on 
sick leave without further external validation. Generalizability, in terms of 
transportability of a prognostic model to a broader sample of individuals, will 
however often be of greater clinical value [323, 326]. Most often generalization of 
study result can be made only at a group level, and caution should be taken to transfer 
the result directly to an individual level. 
 
In conclusion, the performance of the prognostic models used in this thesis should be 
evaluated, as a minimum in terms of a clinical validation before the results can be 
used in practice [325]. Generalization and external validity is thus crucial for clinical 
implications.  
 
5.5 Implications  
Results from this thesis may have several implications for stakeholders working with 
individuals at risk of long-term sick leave and disability. In the future, knowledge of 
prognostic factors for RTW after work rehabilitation may be used in systematic 
screening of sick-listed individuals to tailor follow-up actions aiming at RTW. 
However, such multivariable screening tools should be tested systematically for 
sensitivity, specificity, and predictive values [329]. Furthermore, predictive and 
clinical scores for good and poor prognosis of RTW should be defined, and used in 




RTW after sick leave and work rehabilitation could be used; 1) to select the right 
candidates for work rehabilitation, 2) to decide and target the content of the work 
rehabilitation program, and 3) to guide follow-up actions aiming at RTW after the 
program.  
1) When selecting sick-listed candidates to work rehabilitation, stakeholders involved 
in the referral process, such as the physician and NAV, may focus too much on the 
diagnostic criteria [330]. Among sick-listed with no clear-cut disease, more focus on, 
and knowledge about the sick-listed individual`s own cognitions about health and 
illness, functional ability, and expectancies toward work, may add prognostic 
information relevant for selection into work rehabilitation [330]. Negative RTW-
expectancy is highly related to maladaptive illness perceptions [331], and is one of 
the most important predictors of RTW, for sick-listed individuals with 
musculoskeletal complaints [332, 333], various health conditions [334], as well as 
common mental disorders [303]. These factors should be considered together with 
information about previous sick leave duration and number of episodes, level of 
education, and occupation in terms of type of work. Besides, the screening should 
have a biopsychosocial approach with more emphasize on contextual factors in 
accordance with the ICF [209]. More in depth information about contextual factors, 
such as work environment and family-life are in addition to individual factors vital 
for the RTW prognosis [14, 209]. This type of systematic screening of multivariable 
prognostic factors may be a complex process and could be conducted by a local, 
specialized interdisciplinary team.  
Previously, a screening instrument of psychological and motivational factors was 
found useful to differentiate between three different prognostic groups of RTW 
among sick-listed individuals with musculoskeletal complaints, and the instrument 
was deemed sufficient to randomly allocate the right treatment for the right group 
[24]. Sick-listed classified with a poor prognosis showed better results after extensive 
treatment, where sick-listed with a medium prognosis had best effect of a light 
treatment, and those classified with good prognosis had no effect of extensive 
treatment compared to the other treatments [24]. This study showed that it is possible 
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to identify sick-listed individuals with different prognosis for RTW by a short 
screening instrument. Although some similarities, the results from Haldorsen et al. 
[24] have no direct implication for the results of this thesis, due to different study 
population and clinical settings. However, it would be of great value if we in the 
same way, could discriminate between sick-listed that are most likely to benefit from 
comprehensive work rehabilitation, those that are in no need for such extensive 
rehabilitation programs, and finally those individuals that are unlikely to RTW. The 
latter group could be spared for any further treatment or rehabilitation actions where 
the main goal is RTW. 
 
2) Results from this thesis may have clinical implications for the content of the work 
rehabilitation program. The interdisciplinary rehabilitation team should more 
systematically use information about the individuals’ cognitions and expectancies, 
when tailoring the rehabilitation [335, 336]. Work-focused cognitive approaches, 
either individually or group based, may target maladaptive illness perceptions such as 
expected duration of the complaints, consequences for work and family-life, as well 
as personal control of the health complaints [337]. Emphasize should also be on long-
term sick leave, low education, and type of work since these factors may give poorer 
prognosis for RTW. Results from this thesis indicate that the participants self-
perceived level of physical functioning should be investigated, alongside with fear 
avoidance beliefs and work ability. Individuals on sick leave and disability pension 
report lower functional ability than working populations [144, 155, 212]. Information 
about physical function could give direction for activities and exercises offered 
during work rehabilitation. In some cases, visiting the workplace to gain information 
about specific aspects that may hinder or facilitate RTW may be useful [185, 199]. In 
Norway, work rehabilitation programs already include many of the components 
mentioned above, through physical activities and cognitive behavioral approaches 
[177, 180, 184]. However, results from this thesis indicate that the focus should be 




3) Knowledge of prognostic factors may also have implications for professionals and 
stakeholders outside the rehabilitation setting. Follow-up after work rehabilitation 
programmes are important for successful RTW [186-188]. Especially sick-listed 
workers with poor prognosis for RTW may need closer and more tailored follow-up 
toward the workplace. For successful tailoring of follow-up actions knowledge from 
the work rehabilitation clinic needs to be transferred to stakeholders at the workplace, 
in the health service, and to NAV. This knowledge about facilitating or hindering 
factors may have important implications for the sick-listed individual, for the health 
professionals’ clinical decisions, and for other stakeholders’ views and decisions. In 
addition, coordinating stakeholders and getting them to communicate better, are 
crucial for work resumption after work rehabilitation [2, 184].  
 
5.6 Directions for future research 
Result from this thesis may have several implications for future research. Important 
implications involve further development of prognostic models for RTW, validation, 
usability, and implementation of clinical relevant factors.  
There is still a need for more knowledge of prognostic factors for RTW after sick 
leave and work rehabilitation for individuals with common mental and 
musculoskeletal health complaints, and co-morbid conditions. Results from the three 
papers show that the process of returning to work is complex, and may depend on 
several interrelated prognostic factors. However, only individual factors were 
included in this work, and we still do not know how these factors may intervene with 
contextual factors for this target group [12, 243]. Therefore, the prognostic models 
presented in this thesis should be expanded to include work environmental factors. 
More knowledge is needed on how the workplace can be better integrated into the 
rehabilitation process [1, 290]. The possibility of modified work and job 
accommodations are among work-related predictors of RTW, and thus potential 
variables in future prognostic models [12]. Furthermore, future research on 
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prognostic models should have a biopsychosocial approach, to capture the complex 
mechanisms of the RTW prognosis [12, 21]. 
Before expanding the prognostic models, the results should ideally be validated in a 
new and similar sample of sick-listed participants in work rehabilitation. Thereafter, 
the next step would be to perform corresponding analyses in a broader sample of 
individuals on sick leave. It is unfortunate that newly collected data from prediction 
research are often used to develop new prognostic models rather than validation of 
existing models [327]. However, within this field of work rehabilitation there seem to 
be a need for developing models that are more comprehensive before starting the 
process of validation. This model could preferable be tested in a representative 
multicentre sample, and if possible simultaneously among sick-listed individuals with 
usual treatment and follow-up within the primary health service.  
The usability of a prognostic model requires reproducible measurements, both of the 
predictors and outcome variables [327]. The prognostic variables could easily be 
assessed by standardized and validated questionnaires, however the outcome 
variables of RTW may be more difficult to standardize, in particular if the source is 
from self-reports. The usability and feasibility of questionnaires may be better if they 
contain fewer items. Reme et al. [338, 339], have shown promising results using one 
or two single-items to screen for depression and anxiety. These results suggest that 
comprehensive questionnaires may be simplified, and future research should 
therefore focus more on extracting existing knowledge from fewer questions. It 
would also be beneficial for comparison between studies and nations if outcomes of 
RTW were standardized, and defined more precise [82, 83]. Developing national and 
international standards for reports of RTW are therefore warranted.  
The implementation of validated results from prognostic models of RTW may be 
demanding and time consuming and require political initiatives with necessary 
economically and human resources. It is however, a huge potential and need for more 
systematically use of existing knowledge of prognostic factors for RTW. It may be a 




stakeholders often are involved in the follow-up of individuals on sick leave. The 
general practitioner, the workplace, NAV, and work rehabilitation clinics are among 
stakeholders with different roles and responsibilities at different stages in the sick-
listed individual’s process back to work. Future research should quantify whether use 
of a validated prognostic model for RTW actually improves decision making when 
allocating sick-listed individuals to work rehabilitation and other actions aiming at 
RTW. Changes in practice over time can limit the implications of prognostic models, 
and they should therefore be replicated [327]. There is also a need for more research 
on the effects of RTW after inpatient work rehabilitation in Norway. Knowledge 
from prognostic models should be incorporated in the design of randomized 
controlled trials.  
 
5.7 Summary and conclusions 
In this thesis, individual prognostic factors for RTW after long-term sick leave and 
work rehabilitation were examined in three papers. As hypothesized, the participants’ 
cognitions and socioeconomic status, in terms of low education and blue-collar 
occupations, were important predictors for non-working during follow-up. In 
addition, the results confirmed that the process of returning to work can be long and 
complex, with multiple transitions in and out of work and of receiving sickness 
benefits, depending of socio-demographic characteristics.  
A main finding was that individuals’ cognitions, in terms of fear avoidance beliefs for 
work predicted non-working and continued sick leave during follow-up. High levels 
of fear avoidance beliefs for work were associated with the severity of the 
musculoskeletal and pseudoneurological health complaints, low level of education, 
and maladaptive illness perceptions. Furthermore, fear avoidance beliefs for work 
were an important mediator between physical function and level of education, and 
continued sick leave during follow-up. Musculoskeletal complaints had an indirect 
effect on continued sick leave, as this effect went through physical function and fear 
avoidance beliefs for work. 
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In conclusion, results from this thesis show that the process of returning to work after 
work rehabilitation may be long and complex, and depends on the interplay between 
multifaceted prognostic factors. Knowledge of factors that hinder or facilitate the 
process of returning to work may have implications for selection criteria into work 
rehabilitation, for tailoring of actions during a work rehabilitation program, and may 
guide follow-up actions aiming at RTW in collaboration with stakeholders outside the 
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Objectives: The number of people in Western countries on 
long-term sick-leave and disability pension due to muscu-
loskeletal complaints and psychological health problems is 
increasing. The main objective of this study was to examine 
whether fear-avoidance beliefs, illness perceptions, subjec-
tive health complaints, and coping are prognostic factors for 
return to work after multidisciplinary vocational rehabilita-
tion, and to assess the relative importance and inter-relation-
ship of these factors. 
Methods: A prospective cohort study with a 1-year follow-up 
period was performed. A total of 135 individuals on long-
term sick-leave (87 women, mean age 45 years) participated 
in a 4-week inpatient multidisciplinary vocational rehabili-
tation programme. The participants had been out of work 
for an average of 10.5 months. 
Results: Fear-avoidance beliefs about work was the most 
important risk factor for not returning to work, both at 3 
months (odds ratio (OR) 3.8; confidence interval (CI) 1.30–
11.32) and 1 year (OR 9.5; CI 2.40–37.53) after the interven-
tion. Forty-eight percent of the variance in fear-avoidance 
beliefs was explained by subjective health complaints, illness 
perceptions and education. Coping explained only 1% of the 
variance. 
Conclusion: These findings indicate that interventions for 
these patients should target fear of returning to work and 
illness perceptions about subjective health complaints. 
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to work, subjective health complaints, illness perceptions, fear-
avoidance, coping, expectancy.
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INTRODUCTION
The main objective of this study was to examine whether 
fear-avoidance beliefs, illness perceptions, subjective health 
complaints, and coping were prognostic factors for return to 
work (RTW) after multidisciplinary vocational rehabilitation, 
and to assess the relative importance and inter-relationship of 
these factors. 
Despite the improvement in objective measures in health, 
long-term sickness compensation and disability pension in 
Western countries has increased substantially (1, 2). Diag-
noses related to musculoskeletal and psychiatric complaints 
are among the most common causes of sickness absence and 
long-term incapacity to work (2, 3). Most of the increased trend 
is in non-specific conditions, largely subjective complaints, 
often with little objective pathology or impairment (2). In 
particular, for the musculoskeletal complaints, up to 85% of 
cases are non-specific (4). For these conditions there is a high 
rate of co-morbidity with other subjective health complaints 
(5), and the degree of co-morbidity influences the prognosis 
and degree of disability (6). The intensity of complaints forms 
a continuum from normal complaints to conditions that require 
medical care and are incompatible with participation in social 
and working life (7). RTW following long-term sick-leave is 
influenced by a mixture of medical, psychological and social 
factors (8). To be able better to target the interventions, know-
ledge of predictive factors is required. 
The impairment from severe cases of subjective health 
complaints, including RTW, is related to the perception, at-
tribution and expectancies of the individual. Expectations of 
treatment outcome and RTW, are in part determined by earlier 
experience and learning. The ability to handle demands and 
challenges is, according to the Cognitive Activation Theory 
of Stress (CATS; 9), dependent on acquired expectancies of 
the situation and on the resources available to the individual. 
In CATS, coping is defined as positive response outcome 
expectancies, i.e. the individual expects to be able to handle a 
difficult and challenging situation. Positive expectancies and 
good health (9, 10) may be enhanced through multidisciplinary 
interventions (11), and may influence RTW (12). Expecting to 
RTW is an important prognostic factor (13, 14) and individuals 
with no, or negative response outcome expectancies, may not 
believe in RTW (9).
Illness perceptions may be related to both stimulus ex-
pectancy and response outcome expectancy (9), and are the 
patient’s cognitive and emotional models of health and disease 
(15). Illness perceptions include the complaints associated with 
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the illness, personal ideas about aetiology, perceived duration 
of the illness, expected effects of outcome, and expectations 
of cure control or recovering from the illness (16). Illness 
perceptions are related to RTW regardless of the severity of 
the illness, in patients with myocardial infarction (17) as well 
as in chronic fatigue syndrome (18). Our hypothesis is that 
illness perception is an important factor for RTW following 
multidisciplinary vocational rehabilitation. 
Patients on long-term sick-leave related to subjective health 
complaints have often established a belief that pain is a sign 
of damage or harm to the body, and that activities that might 
cause pain should be avoided (19), i.e. establish a negative 
response outcome expectancy regarding work or activities (9). 
The fear-avoidance model is based on cognitive-behavioural 
theory explaining why some acute low back pain sufferers 
develop a chronic pain problem (20). Pain-related fear has been 
shown to be more disabling than the pain itself (21, 22), and 
is an important factor in explaining the transition from acute 
low back pain to chronic conditions (23). An understanding 
of the development of chronic health problems is crucial for 
both prevention and better management of pain conditions (24). 
Fear-avoidance beliefs are associated with prolonged disability 
and work absence in patients with low back pain (12, 25), and 
are related to level of disability among people with chronic pain 
(19). There is, therefore, reason to assume that interventions 
based on reducing fear-avoidance-based behaviours may be a 
successful intervention (20, 26).
Expectancies of outcome, coping, illness perceptions and 
fear-avoidance have been shown to be important predictors 
for RTW for patient groups with specific diagnoses (12–14). 
However, it is not established whether these factors predict 
RTW for individuals who have been sick-listed for a long time 
for complex non-specific health conditions (24, 27). 
The aims of this study were: (i) to identify the prognostic 
value of subjective health complaints, fear-avoidance beliefs, 
illness perceptions and coping for RTW after a 4-week voca-
tional rehabilitation programme for individuals on long-term 
sickness leave; and (ii) to explore which variables could explain 
significant variance in the main predictor. 
METHODS
Design
This study was a prospective cohort study with a 12-month follow-
up period, examining possible predictive factors on RTW measured 
3 and 12 months after a multidisciplinary vocational rehabilitation 
programme. 
Participants
A total of 135 individuals, 87 women (64%) and 48 men (36%) par-
ticipated in the study (mean age 45 years; standard deviation (SD) 
8.4; age range 24–61 years). They were recruited from a sample of 
172 consecutive long-term sick-listed individuals, participating in a 4-
week inpatient multidisciplinary vocational rehabilitation programme 
during the autumn of 2002. Patients were admitted to the rehabilita-
tion centre based on referrals from their general practitioners (GP), 
National Health Insurance offices or labour marked agencies. They 
were recruited from the whole country, both urban and rural areas. The 
patients did not pay any charge to attend the programme. Inclusion 
criteria at the rehabilitation centre were: being motivated to participate 
in the programme and having an intentional goal and plan to RTW. In 
addition, other relevant medical examinations and treatments should 
have been tried before admittance to the programme. Exclusion criteria 
were: serious psychiatric disorders or undecided applications for dis-
ability pension or insurance claims.
All participants answered a comprehensive set of questionnaires 
(pre-test) before they entered the rehabilitation programme. The same 
sets of questionnaires were distributed to the participants 4 weeks 
(post-test; response rate 90% (n = 122)) and (by post) 12 months 
(follow-up test; response rate 70% (n = 95)) after completing the 
rehabilitation programme. Three and 12 months after completing the 
rehabilitation programme data and sickness leave were collected from 
questionnaires (by post) (response rate at 3 months; 84% (n = 113) and 
after 12 months; 70% (n = 95)) (Fig. 1). 
Multidisciplinary vocational rehabilitation programme
The study was performed at a national vocational rehabilitation 
centre offering a 4-week inpatient multidisciplinary rehabilitation 
programme, with 6 1-hour long sessions 5 days per week. The aim of 
the multidisciplinary rehabilitation programme was to help individuals 
on long-term sick-leave with complex, non-specific subjective health 
complaints, mainly related to musculoskeletal and psychological diag-
noses, to improve their level of functioning, improve their work ability, 
and to increase the likelihood of RTW. The multidisciplinary rehabili-
tation programme included a combination of individual and group-
based interventions with physical activity, education and cognitive 
behavioural modification. Self-confidence, coping and learning were 
important objectives for all activities offered. The multidisciplinary 
rehabilitation team consisted of physicians, nurses, physiotherapists, 
vocational social workers and sport educators.
Instruments and outcome measures
The comprehensive questionnaire comprised 8 standardized instru-
ments, demographic variables, level of education, self-ratings of health 
and fitness, physical activity and exercise, sleep, smoking, and alcohol 
consumption. Medical diagnosis, length of sickness leave, occupation, 
and work-related conditions at baseline were collected from patient 
journals. RTW and sickness leave were measured by self-report in a 
questionnaire administered 3 and 12 months after the intervention. 
RTW was defined as return to work-related activity (see Table II). 
Return to ordinary work, return with adjusted work tasks, new work 
tasks/same employer, new employer and “work related re-employment” 
(paid by the public health insurance or labour-agency) were included in 
work-related activity. Not returned to work was defined as not in work 
at the moment (due to sickness compensation, unemployment, student 
or other reasons) and “active sick-leave”/vocational training. 
Subjective Health Complaints (SHC) Inventory (28) consists of 29 
questions regarding common somatic and psychological complaints 
over the last 30 days, rated on a 4-point scale. The items are scored 
on 5 sub-scales: SHC musculoskeletal complaints (8 items), SHC 
pseudoneurological complaints (7 items: fatigue, anxiety, sleep-
 problems, sadness/depression, dizziness, hot flushes, extra heart-beats), 
gastrointestinal complaints (7 items), SHC allergy (5 items) and SHC 
influenza (2 items). 
Revised Illness Perceptions Questionnaire (IPQ-R) (16, 29) is based on 
the 5 components of illness representations in Leventhal’s self-regulatory 
model. The questionnaire is a method for assessing cognitive representa-
tions of illness and contains 9 scales or components (identity, timeline 
acute/chronic, timeline cyclical, consequences, personal control, cure 
control, illness coherence, emotional representations and cause).
Fear-Avoidance Beliefs Questionnaire (FABQ) (21) was created to 
measure pain-related fear and fear-avoidance behaviour. The ques-
tionnaire consists of 11 statements rated on a 7-point scale. The test 
comprises 2 sub-scales: fear-avoidance beliefs for physical activity 
and fear-avoidance beliefs for work. 
Coping was measured with 5 different standardized instruments, 
as follows:
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Perceived Self-Efficacy Scale (GPSES) (30) consists of 10 questions 
rated on a 4-point scale. The questionnaire was created to assess a 
general sense of perceived self-efficacy (coping expectancy) with the 
aim of predicting coping with daily hassles as well as adaptation after 
all kinds of stressful life events.
Utrecht Coping List (UCL) (10, 31) consists of 47 statements about 
how one would cope with problems. Each statement is rated on a 
4-point scale. The test yields 2 major factors based on 7 subscales: 
instrumental mastery-oriented coping and emotion-focused coping. 
Coping (32) was created to assess coping expectancy and how the 
individual considers their own abilities and beliefs in the future. The 
schema consists of 7 statements rated on a 4-point scale. 
Hopelessness (33) measures negative expectancies about oneself and 
the future and consists of 2 items rated on a 5-point scale. 
The Ladder of Life (34) consists of 10 “steps” indicating the best 
and worst possible quality of life. The individual rates on which of 
the 10 steps he/she consider him/herself to have been one year ago, 
where he/she is just now and where he/she expects to be one year 
from now. 
Statistics
SPSS 11.0 and 12.1 for Windows was used for the statistical analyses. 
Descriptive data was determined for baseline characteristics and RTW. 
The χ2 test was used to explore gender differences. Logistic regression 
was used to evaluate prognostic factors for RTW. Continuous data 
used in the regression model were dichotomized by the median into 
high and low score. Hierarchical multiple regression was performed 
to determine which set of variables explained the main predictor for 
RTW (fear-avoidance beliefs). 
RESULTS
Out of 172 invited participants, 135 (78.5%) individuals re-
turned the questionnaires at baseline. The 37 non-participants 
(Fig. 1) did not differ from the participants regarding gender 
(p = 0.64; χ2), medical diagnosis (p = 0.24; χ2), age (p = 0.498; 
t-test), or sick-leave period (p = 0.405; t-test).
Work status and diagnosis at baseline 
All the participants were on sickness leave, with a mean dura-
tion of sick-leave of 10.5 months, (SD = 2.8) and a range of 
0–48 months, before inclusion in the study. About one-third 
(34%) (n = 46) of the participants had been sick-listed more 
than one year. Sick-leave length distribution was skewed to 
the left. All participants were diagnosed by their GP accord-
ing to the International Classification of Primary Care (ICPC) 
diagnostic system when they were granted their initial sickness 
certificate. According to the ICPC diagnoses 59 participants 
(43.7%) were sick-listed for a diagnosis related to muscu-
loskeletal complaints, 44 (31.9%) for psychiatric diagnoses, 
and 31 (23%) had no specific diagnosis. In Norway the ICPC 
is the only diagnostic system used within general practice and 
primary care. More than 50% of the participants were registered 
with more than one medical diagnosis (ICPC) at baseline, and 
about half of these participants had more than one diagnosis 
in 2 different diagnostic groups, i.e. one musculoskeletal di-
agnosis and one psychiatric diagnosis.
Occupational and education status at baseline
Occupational status was distributed equally between the par-
ticipants: 18% were blue-collar workers (n = 24), 22% were 
white-collar workers (n = 29), 16% worked in school or kinder-
garten (n = 22), 26% worked in the healthcare sector (n = 35) 
and 16% worked in the service field (n = 21). Sixty-five percent 
were full-time workers (n = 88), 25% worked part-time (n = 34) 
and 8% were unemployed (n = 11). The educational level was, 
on average, 13.5 years (SD 3.3) with a range of 8–22 years. 
Co-morbidity
The participants reported, on average, 12 subjective health 
complaints (SD 4.6) during the last 30 days, with a range of 
1–23 complaints (29 possible complaints) (Fig. 2). Fatigue 
was the most frequently reported complaint, and was reported 
by 84% of participants, followed by neck pain, headache, 
sleep problems, and sadness/depression (Table I). Seventy-six 
percent of participants reported complaints from 2 or several 
organ systems, i.e. musculoskeletal, pseudoneurological and 
gastrointestinal complaints. 
Return to work
After 3 months 60% of the participants had returned to work, 
and at 12-months follow-up 70% had returned to work (Table 
II). Type of diagnosis at baseline (musculoskeletal, psychiatric 
Fig. 2. Percentage distribution of the number of complaints within 
subjective health complaints.Fig. 1. Study flow-chart.
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or unspecified diagnosis) did not influence RTW after 3 months 
(p = 0.24; χ2) or after 12 months (p = 0.25; χ2).The length of 
sick-leave at baseline did not affect RTW at 3 months (p = 0.25; 
χ2), but those with more than 12 months sick-leave at base-
line were less likely to RTW 12 months after the intervention 
(p = 0.007; χ2).
Prognostic factors for RTW at 3 months follow-up
There was an increased risk for not RTW with high score 
on SHC pseudoneurology, SHC allergy and fear-avoidance 
beliefs (Table III). Instrumental mastery-oriented coping had 
a protective effect; the chances of RTW were 5 times higher 
with high scores on instrumental mastery-oriented coping than 
with low coping. After adjusting for all factors significant in 
the first part of the logistic regression analysis, high scores on 
SHC pseudoneurology, fear-avoidance beliefs for work, and 
low score on instrumental mastery-oriented coping showed 3 
times higher risk for not returning to work. 
Prognostic factors for RTW at 12 months follow-up
After one year there was an increased risk for not RTW with short 
education (≤ 12 years) and high score in fear-avoidance beliefs 
for work (Table IV). Instrumental mastery-oriented coping no 
longer had any protective effect, but had changed to be a risk 
factor for not RTW. After adjusting for all factors significant in 
the first part of the logistic regression analysis, there was still a 
high risk of not RTW with high scores on fear-avoidance beliefs 
for work and instrumental mastery-oriented coping. Short educa-
tion was no longer a risk factor. The large confidence intervals 
indicate uncertainty concerning the relative risks on fear-avoid-
ance beliefs and instrumental mastery-oriented coping.
What explains fear-avoidance beliefs for work?
Together with education, both subjective health complaints and 
illness perceptions contributed to explaining fear-avoidance 
beliefs for work (Table V). In a fully adjusted model, a total of 
Table I. Ranked distribution of the 14 most-reported subjective health 
complaints. Number and percentage. Separate scores for men and 









Fatigue 113 (83.7) 37 (77.1) 76 (87.4) 0.192
Neck pain 110 (81.5) 35 (75.0) 74 (85.1) 0.326
Headache 102 (75.6) 35 (72.9) 67 (77.0) 0.815
Sleep problems 97 (71.9) 31 (64.6) 66 (75.9) 0.232
Sadness/depression 95 (70.4) 26 (54.2) 69 (79.3) 0.007
Low back pain 93 (68.9) 31 (64.6) 62 (71.3) 0.358
Shoulder pain 91 (67.4) 28 (58.3) 63 (72.4) 0.185
Arm pain 77 (57.0) 22 (45.8) 55 (63.2) 0.070
Upper back pain 70 (51.9) 17 (35.4) 53 (60.9) 0.016
Dizziness 58 (43.0) 17 (35.4) 41 (47.1) 0.257
Diarrhoea 58 (43.0) 19 (39.6) 39 (44.8) 0.643
Leg pain during 
physical activity
54 (40.0) 13 (27.1) 41 (47.1) 0.055
Anxiety 52 (38.5) 13 (27.1) 39 (44.8) 0.051
Gas discomfort 51 (37.8) 15 (31.3) 36 (41.1) 0.034
*Level of significance based on χ2 test. p < 0.05 shown in bold.
Table II. Return to work and sickness absence after 3 months (n = 113) 







Total return to work-related activity 68 (60.2) 66 (69.5)
Return to ordinary work 44 (38.9) 43 (45.3)
Return with adjusted work tasks 4 (3.5) 4 (4.2)
New work tasks/same employer 5 (4.4) 4 (4.2)
New employer 2 (1.8) 5 (5.3)
“Work-related re-employment” 13 (11.5) 10 (10.5)
Total not return to work-related activity 45 (39.8) 29 (30.5)
“Active sick-leave” / vocational-training 19 (16.8) 8 (8.4)
Not in work at the moment (sickness 
compensation or without work)
26 (23.0) 21 (22.1)
Table III. Odds ratios (OR) (95% confidence interval) for no return to work after 3 months
OR adjusted for gender and age
OR adjusted for gender, age and 
significant factors†
n = 113 p-value n = 98 p-value*
Education 0.9 (0.42–1.99) 0.83
SHC musculoskeletal 1.2 (0.54–2.71) 0.70
SHC pseudoneurology 3.5 (1.51–8.02) 0.004 3.3 (1.14–9.60) 0.03
SHC gastrointestinal 1.9 (0.83–4.18) 0.14
SHC allergy 2.6 (1.12–5.93) 0.03 2.8 (0.98–8.22) 0.053
SHC influenza 1.3 (0.57–2.82) 0.61
Fear-avoidance beliefs for activity 1.8 (0.80–4.17) 0.16
Fear-avoidance beliefs for work 2.3 (1.00–5.49) 0.05 3.8 (1.30–11.32) 0.02
“Coping” 1.4 (0.63–3.25) 0.41
Hopelessness 1.8 (0.79–4.18) 0.21
Instrumental coping 0.2 (0.08–0.51) 0.001 0.3 (0.10–0.74) 0.01
Emotion-focused coping 1.2 (0.54–2.71) 0.64
Self-efficacy 0.8 (0.33–1.73) 0.51
*Level of significance based on logistic regression analysis. p < 0.05 in bold. 
†Adjustment was made for all factors in the model significant in the first part of the analysis.
SHC: subjective health complaints.
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48% of the variance for fear-avoidance for work was explained 
by these variables. Gender, age, and education explained 18% 
of the variance. Subjective health complaints explained 19% 
of the variance, while illness perceptions explained 18%. The 
coping variables self-efficacy, emotion-focused coping, instru-
mental mastery-oriented coping, and hopelessness explained 
only 1% of the variance in fear-avoidance beliefs for work 
(adjusted R2 0.556, significant change 0.781). 
DISCUSSION
Fear-avoidance beliefs for work were the main prognostic 
factor for RTW, both 3 and 12 months after the intervention. 
Subjective health complaints and low coping were significant 
risk factors for sick-leave at 3-months follow-up. 
At 3-months follow-up, an adjusted model showed 3 times 
higher risk for not RTW for high scores on subjective health 
Table V. Hierarchical multiple regression analysis of subjective health complaints and illness perception with fear-avoidance beliefs for work as 
dependent variable (n = 135)













1. Gender –0.078 0.354 –0.111 0.166 –0.029 0.703
2. Age –0.198 0.019 –0.154 0.043 –0.139 0.051
3. Education –0.365 0.000 –0.286 0.000 –0.183 0.015
4. SHC musculoskeletal* 0.482 0.000 0.397 0.000
5. SHC pseudoneurology* –0.198 0.033 –0.258 0.008
6. SHC gastrointestinal* –0.061 0.455 0.014 0.859
7. SHC allergy* –0.035 0.707 –0.055 0.507
8. SHC influenza* –0.034 0.667 –0.038 0.593
9. Identity† –0.122 0.232
10. Timeline acute/chronic† 0.200 0.031
11. Timeline cyclical† –0.033 0.643
12. Consequences† 0.284 0.001
13. Personal control† –0.226 0.006
14. Cure control† 0.109 0.262
15. Illness coherence† 0.134 0.082
16. Emotional representations† 0.077 0.350
R2 0.177 0.369 0.545
Adjusted R2 0.156 0.325 0.477
R2 change 0.177 0.192 0.176
Significant change (F) p < 0.001 p < 0.001 p < 0.001
*High score is many reported subjective health complaints. 
†High score is many symptoms associated with the complaint, perceptions of long duration, perceptions of cyclical/episodic duration, beliefs 
of illness severity and consequences, beliefs of personal control, beliefs of treatment control, good illness coherence and many emotional 
representations. 
SHC: subjective health complaints.
Table IV. Odds ratios (OR) (95% confidence interval (95% CI)) for no return to work after 12 months
OR adjusted for gender and age 
OR adjusted for gender, age and significant 
factors†
n = 113 p-value n = 98 p-value*
Education 0.2 (0.09–0.64) 0.005 0.4 (0.12–1.12) 0.07
SHC musculoskeletal 1.8 (0.71–4.54) 0.21
SHC pseudoneurology 0.7 (0.31–1.91) 0.53
SHC gastrointestinal 1.5 (0.61–3.61) 0.40
SHC allergy 0.9 (0.40–2.20) 0.80
SHC influenza 1.2 (0.51–2.98) 0.67
Fear-avoidance beliefs for activity 1.6 (0.65–4.21) 0.31
Fear-avoidance beliefs for work 6.9 (2.30–20.91) 0.001 9.5 (2.40–37.53) 0.001
“Coping” 0.9 (0.35–2.30) 0.83
Hopelessness 1.2 (0.51–3.04) 0.71
Instrumental coping 3.1 (1.20–8.24) 0.02 5.9 (1.63–21.41) 0.007
Emotion-focused coping 0.6 (0.31–1.60) 0.33
Self-efficacy 2.1 (0.85–5.24) 0.11
*Level of significance based on logistic regression analysis. p < 0.05 in bold. 
†Adjustment was made for all factors in the model significant in the first part of the analysis.
SHC: subjective health complaints.
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complaints (SHC pseudoneurology), fear-avoidance beliefs for 
work, and low coping. At 12-months follow-up, the adjusted 
model showed 9 times higher risk for not RTW with high scores 
on fear-avoidance beliefs for work. Subjective health com-
plaints did not predict RTW after 12 months. Coping shifted 
from being a protective factor 3 months after the intervention, 
to a strong risk factor for not RTW after 12 months. Instru-
mental mastery-oriented coping may be used as a measure of 
a general positive response outcome expectancy (9, 10), i.e. a 
belief that “my strategies will yield a good result”. The goal 
of the rehabilitation programme was RTW.
The participants may therefore have believed that RTW was 
a good solution to their health and work situation at 3-months 
follow-up. At 12-months follow-up some participants may have 
experienced that the daily hassles and demands at home and 
work were an obstacle to RTW. When RTW is the goal, but is 
not reached, a coping individual has, according to the cognitive 
activation theory of stress (9, 10), 2 options; one is to try harder 
to reach the goal the other is to change the goal. The coping 
participant who has not returned to work 12 months after the 
intervention may now consider further sick-leave to be a posi-
tive solution to health problems and difficult work situations. 
The patient is coping, but at a high cost. We know that patients 
have strong influence on whether their physician grants them a 
sick-leave certificate and that the decision hinges on factors such 
as the patients needs, expectations and demands (35). This shift 
in coping as a predictor may have consequences for the way we 
treat and follow-up patients after rehabilitation. 
Fear-avoidance beliefs for work explained RTW in this 
study. The result is in accordance with previous findings 
on the development of chronic conditions and the level of 
functional ability among patients with low back pain (21). 
Fear-avoidance itself was explained by a combination of 
subjective health complaints, illness perceptions and educa-
tion (48% of the variance). This agrees with findings that 
pain, illness perceptions, expectancy, and pain-related fear 
are strongly inter-related in patients with back pain and have 
a predictive value for future pain and disability (13). Other 
studies have also identified low education as an independent 
predictor of long-term absence (36) and disability (37). High 
levels of education may be associated with the resources and 
motivation to do something with one’s own health and work 
situation, and may be related to the general socioeconomic 
gradients for health (38). This group may also be character-
ized by mobility and good employment opportunities. Coping, 
the expectancy to be able to handle challenging situations, 
explained only 1% of the variance in fear-avoidance beliefs. 
This is surprising, since expectations of outcome are essen-
tial within coping and stress theory (9), and in psychosocial 
theories where expectations are significant (13, 14). It appears 
that, in our data where all the patients have participated in a 
rehabilitation programme, illness perceptions, education, and 
the level of subjective health complaints are the main links 
between fear-avoidance beliefs and RTW.
After 3 months, 60% of participants had returned to work, 
and at 12-months follow-up 70% had returned. This appears 
to be a very good result, but the lack of any control group in 
this study does not allow any conclusions to be drawn about 
the effect of the intervention. 
There are several possible shortcomings to this study. Self-
rating of both the dependent and independent variables may 
inflate the risk estimates. Rather large confidence intervals for 
significant predictive variables may be explained by a large 
range between the lowest and highest score and may limit the 
strength of the conclusion. Possible inter-correlations between 
the standardized instruments may also bias the results. On the 
other hand, inter-correlations between the instruments may be 
a strength, since it is obvious that no single item alone pre-
dicts or explains RTW in sick-listed individuals with complex 
conditions. The response rate tends to decrease in long-term 
follow-up studies, as is the case here.
This study confirms that long-term sick-listed individuals 
are a complex patient group reporting a broad spectrum of 
different health complaints, and a high level of co-morbid-
ity. High levels of co-morbidity are also found in long-term 
patients with low back pain (5) and patients with “functional” 
gastrointestinal problems (39, 40). There is, therefore, reason 
to question whether a single medical diagnosis reflects the 
complex situation for these long-term sick-listed individuals. In 
our study the diagnosis did not influence RTW. The important 
factors appear to be complex and non-specific subjective health 
complaints, and this terminology may therefore be better than 
“unspecific medical diagnosis”. 
In conclusion, it is likely that, to be successful, interven-
tions for long-term sick-listed individuals with complex health 
conditions should be directed at fear-avoidance beliefs, since 
this was the main prognostic factor for not RTW. Our findings 
also indicate that interventions should target illness percep-
tions about subjective health complaints. Directing rehabili-
tation programmes to overcome biopsychosocial obstacles to 
RTW may be fundamental to better clinical and occupational 
management and minimizing incapacity (3). There is a need 
for studies that further examine these complex issues in reha-
bilitation and clinical practice.
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Abstract
Background: Long-term sick leave and withdrawal from working life is a concern in western countries. In Norway,
comprehensive inpatient work rehabilitation may be offered to sick listed individuals at risk of long-term absence
from work. Knowledge about prognostic factors for work outcomes after long-term sick leave and work
rehabilitation is still limited. The aim of this study was to test a mediation model for various hypothesized
biopsychosocial predictors of continued sick leave after inpatient work rehabilitation.
Methods: One thousand one hundred fifty-five participants on long-term sick leave from eight different work
rehabilitation clinics answered comprehensive questionnaires at arrival to the clinic, and were followed with official
register data on sickness benefits for 3 years. Structural equation models were conducted, with days on sickness
benefits after work rehabilitation as the outcome.
Results: Fear avoidance beliefs for work mediated the relation between both musculoskeletal complaints and
education on days on sickness benefits after work rehabilitation. The relation between musculoskeletal complaints
and fear avoidance beliefs for work was furthermore fully mediated by poor physical function. Previous sick leave
had a strong independent effect on continued sick leave after work rehabilitation. Fear avoidance beliefs for work
did not mediate the small effect of pseudoneurological complaints on continued sick leave. Poor
coping/interaction ability was neither related to continued sick leave nor fear avoidance beliefs for work.
Conclusions: The mediation model was partly supported by the data, and provides some possible new insight into
how fear avoidance beliefs for work and functional ability may intervene with subjective health complaints and
days on sickness benefits after work rehabilitation.
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Background
The prevalence of long-term sick leave and disability
pension is undesirably high in many industrialized
countries [1]. To address some of these challenges, the
Norwegian health service offers comprehensive inpatient
work rehabilitation (WR) to individuals on long-term
sick leave. The goal of WR is to assist individuals back
to work through comprehensive programs where phys-
ical activity, cognitive behavioral modification, and co-
operation with involved stakeholders are important
elements. This is done within the frame of an interdis-
ciplinary biopsychosocial rehabilitation model [2–4].
There are large individual differences in the process of
returning to work (RTW) after long-term sick leave [5–7].
Previous research suggests that this process may be influ-
enced by multifaceted biopsychosocial factors [8, 9]. In
Norway, the most common diagnoses related to long-
term sick leave and disability pension are musculoskeletal
complaints and mild or moderate mental health problems
[10]. These are typically non-specific complaints, often
with few biomedical findings and with a high rate of
co-morbidity with other subjective health complaints
[11–14]. The majority of sick leave episodes related to
musculoskeletal and mental complaints are based on the
patients’ subjective reports of pain and discomfort
[15, 16]. Subjective health complaints have been suggested
as a neutral term for these complaints [11, 17]. Common
mental disorders, such as anxiety and depression, predict
longer duration and higher recurrence of sick leave [18].
Multiple pain sites [19], higher levels of pain and discom-
fort, and more severe conditions have a negative effect on
RTW and work disability [20, 21]. In addition to health
complaints, a range of other factors has been found to
predict non-RTW and disability after long-term sick leave.
These factors include functional ability [22], beliefs and
expectations about recovery and RTW [23], length of
previous sick leave [7, 9, 14, 24], socioeconomic status
[7, 8, 14, 25], and physical and psychosocial work fac-
tors [8, 20, 25]. With the exception of these findings,
knowledge about predictive factors for continued sick
leave after WR is limited, and there has recently been
made a call for more refined research exploring indirect
relationships between various psychosocial predictors of
RTW [26].
Fear avoidance beliefs are found to be a strong pre-
dictor for non-RTW among individuals with non-
specific low back pain (LBP) [27–29]. However, relatively
few studies have examined the predictive value solely of
fear avoidance beliefs for work (FABW) on RTW. Due to
the high rates of co-morbidity with other musculoskel-
etal and mental health complaints, it is reasonable to as-
sume that the cognitive and behavioral predictors for
RTW in individuals with LBP are applicable to other
musculoskeletal conditions and to common mental
health complaints [29]. We have earlier, in a similar
Norwegian sample, shown that FABW were the stron-
gest predictor for non-RTW at 3 and 12 months follow-
up of WR participants [14]. The assessment of fear
avoidance beliefs was originally based on a biopsychoso-
cial model [30]. Fear avoidance beliefs are mediators be-
tween pain and avoidance behavior, such as sick leave
and withdrawal from working life [31, 32]. Pain and
avoidance behavior is determined by psychological
processes in experience and interpretation of pain and
discomfort [33, 34], and comprises sensory as well as
cognitive, affective, behavioral, and social aspects
[30, 35]. The meaning of pain to the individual depends
on how the pain stimulus is evaluated, the expected out-
come, based on previous experiences, and whether the in-
dividual expects to cope with the pain or not [36]. The
Cognitive activation theory of stress (CATS) postulates
that learned stimulus and response outcome expectancies
determine psychobiological responses [36]. Individuals
expecting to cope with a specific situation have established
positive response outcome expectancy, while individuals
who do not expect to cope may have negative response
outcome expectancies (hopelessness) or no response out-
come expectancies (helplessness) [36]. In the current
study we propose and test five paths, and hypothesize that
FABW will mediate the effects of subjective health com-
plaints (musculoskeletal and pseudoneurological com-
plaints), functional ability (poor coping/interaction ability,
poor lifting/carrying ability and poor moving ability), and
education on days on sickness benefits after WR (Fig. 1).
We also hypothesized that high levels of earlier sick leave
will lead to high levels after the intervention.
Path 1
The path from musculoskeletal complaints via FABW to
days on sickness benefits after WR (Fig. 1) is supported
by previous research [27–29]. We hypothesize that the
relation between musculoskeletal complaints and FABW
can be explained by lowered physical function (moving
ability and lifting/carrying ability) (Fig. 1). Some studies
have found a negative relationship between musculo-
skeletal complaints and work-related functional abilities
[37, 38], e.g. individuals on sick leave with musculoskel-
etal diagnoses report loss of physical function [37, 39].
However, how health complaints affect function in daily
life and work depend on both individual and contextual
factors [2, 40]. If an employee experiences pain and
functional problems at the workplace while performing
specific work tasks, he or she may avoid these tasks or
avoid going to work at all. Avoiding the work tasks or
the workplace can in certain cases be protective, and the
employee learns that avoidance behavior is beneficial
[32, 41]. Associative learning mechanisms can cause per-
sistent workplace avoidance for a long time, even when
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there is no longer any risk of harm [41]. High levels of
FABW may therefore lead to sustained avoidance behav-
ior, and may be dysfunctional over time. We propose
that the path from poor physical function to FABW goes
from negative experiences to learned workplace avoid-
ance, which in turn lead to negative response outcome
expectancies towards going back to work.
Path 2 and 3
The path from pseudoneurological complaints (i.e. tired-
ness, sadness/depression, anxiety) to FABW (Fig. 1) has
previously been supported [14, 42, 43]. There is a strong
association between psychological distress, such as de-
pression and anxiety, and FABW, in individuals on sick
leave with neck and back pain [42, 43]. Among WR par-
ticipants, high level of pseudoneurological complaints
explained a significant part of the variance in FABW
[14]. Individuals on sick leave with common mental
health disorders will typically report poor mental func-
tioning often related to coping and interaction ability
[37, 38]. Poor physical and mental functioning has been
shown to be strongly associated with not returning to
work 3 years after WR [44]. In the paths from pseudo-
neurological complaints and poor coping/interaction
ability to continued sick leave, previously established
negative response outcome expectancies may act as me-
diators in terms of FABW. They mediate between the
stimulus, such as perceived psychosocial stress at the
workplace, and the avoidance behavior e.g. not going to
work [45].
Path 4
We hypothesize that FABW will mediate, at least, some
of the effect of level of education on non-RTW after
WR. FABW are negatively correlated with education
[46]. Education is often used as a proxy for socioeco-
nomic status [47, 48], and is highly interrelated with oc-
cupational class and type of work [49, 50]. The level of
education is strongly related to long-term sick leave [51]
and non-RTW after WR [9, 14]. Individuals with lower
education more often have physically demanding work
with less control and decision latitude [48, 51]. Lower
education is also associated with less psychosocial re-
sources [52, 53], skills, and qualifications [54]. A discrep-
ancy between work demands and available resources may
lead to an enhanced stress response and to a feeling of
helplessness and hopelessness, with biological and behav-
ioral consequences [52, 53]. Loss of capacity to cope at
work is therefore believed to trigger more fear and work
avoidance behavior among individuals with low education.
Path 5
Previous sick leave is a strong predictor of long-term
sick leave and disability pension [7, 9, 14, 24]. One might
hypothesize that FABW will mediate the effect of previ-
ous sick leave on RTW. However, there are to our know-
ledge, no current studies supporting a possible indirect
effect of previous sick leave via FABW. Therefore, previ-
ous sick leave is included as an independent variable in
the model, hypothesized to have a direct effect on days
on sick leave during follow-up (Fig. 1).
Fig. 1 Hypothesized model: The circles represent latent variables and the squares represent observed variables. The latent variables are estimated
by the use of the observed indicators described in the methods. For poor coping/interaction ability, the number of corresponding observed
indicators was 8, for poor lifting/carrying ability it was 3, for poor moving ability it was 7, and for fear avoidance beliefs for work the number of
indicators was 7. Double-headed slim arrows indicate correlations between independent variables
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The aim of the present paper was to test a mediation
model for continued sick leave where we hypothesized
that FABW would be an important mediator between
known biopsychosocial predictors and the number of
days on sickness benefits after WR. The model was
tested using structural equation modeling (SEM) [55].
Methods
Participants
This was a prospective cohort study with 1155 partici-
pants (69 % women) from eight different inpatient WR
clinics in Norway (Study flowchart, Fig. 2). The partici-
pants were recruited between April 2007 and Mars
2009. Baseline characteristics are shown in Table 1.
Procedure
At arrival to the WR clinic, all patients were gathered to
an information meeting. Oral and written information
was given according to the Declaration of Helsinki, with
information about study aims and procedures, and as-
surance that withdrawal was possible at any time with-
out any consequences for the treatment. All participants
who returned a written informed consent and who an-
swered a comprehensive questionnaire were included in
the study. There were no further exclusion criteria. The
participants were followed with register data for 3 years
and 4 months (1217 days). The follow-up data on sick-
ness benefits were obtained from official registers from
The Norwegian Labour and Welfare Administration
(NAV) in July 2012. The study fulfilled the principles in
the Declaration of Helsinki, and was approved by the
Medical Ethics Committee; Region West in Norway
(REK-vest ID 3.2007.178) and the Norwegian social sci-
ence data services (NSD, ID 16139).
Work rehabilitation
All the participants completed inpatient WR programs
administrated within the specialized health care in
Norway. Patients were admitted to WR mainly based on
referrals from their general practitioners. Target groups
of the rehabilitation programs were individuals on long-
term sick leave, typically with diagnoses related to mus-
culoskeletal and/or mental health complaints. The goal
of the WR programs was to improve the level of func-
tioning, enhance work ability, and increase the likelihood
of RTW. The content of the WR programs were similar,
but the length of the programs varied from 3 to 6 weeks
with a mean length of 31 days (SD = 11). The programs
were run by interdisciplinary rehabilitation teams, con-
stituted by at least four of the following professions; phy-
sicians, work consultants, nurses, physiotherapists, sport
pedagogues, and occupational therapists. The content of
the programs included a combination of individual and
group based interventions with physical activity, educa-
tion, cognitive behavioral modification, and cooperation
with relevant stakeholders. One clinic offered work
training in different manual workshops, amounting to
one third of the rehabilitation program. At the end of
the WR program, a follow-up plan was developed to-
gether with the participant, with RTW as the main goal.
This plan could include future participation from several
stakeholders outside the WR setting, e.g. different health
care providers, the workplace, or the local social insur-
ance office.
The Norwegian sickness insurance system
An employee is entitled to sickness benefits (sick leave
benefit, work assessment allowance, or disability benefit)
from NAV if incapable of working due to disease or in-
jury. From the first day of reporting sick and up to 1 year,
an employee is entitled to a sick leave benefit equal to
100 % of their regular salary in compensation from the
first day of reported sick. The sick leave benefit can be
partial and graded from 20 to 99 %. If the employee does
not return to work after 1 year, the employee may re-
ceive a work assessment allowance (WAA), which has
an upper limit of 4 years. A WAA is granted for individ-
uals going through medical treatment or rehabilitation,
or individuals that might benefit from vocational re-
habilitation actions to RTW. If the employee does not
return to work after fulfilled WAA, a disability pension
(DP) may be granted to individuals with permanent in-
capacity for work, defined as having work ability reduced
by at least 50 %. As a main rule, WAA and DP consti-
tute 66 % of the salary the last year as an employee.
Measures and instruments
All the predictor variables; education, days on previous
sickness benefits, health complaints, functional ability,
and fear avoidance beliefs for work, were measured at
baseline. Days on sickness benefits before and after WR
were obtained from official registers from NAV, and
were adjusted for receiving partial benefits. Partial bene-
fits were adjusted so that 50 % sick leave was registered
Fig. 2 Study flowchart
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as half a working day. Overlap between start and end
date for the registered sickness benefits could occur in
the registers when the person moved from one type of
benefit to another. To avoid double counting, we let the
new benefit replace the old.
Outcome measure
Continued sick leave was measured as the total number
of days on registered sickness benefits during the follow-
up period of 3 years and 4 months.
Predictor variables
– Education was measured by a single question about
total completed years of schooling/studies, counted
from the first year of primary/elementary school.
– Previous sick leave was measured as the total days
on registered sickness benefits during the last
2 years before entry to the WR program, prior to
entering the study.
The subjective health complaints (SHC) inventory [11]
Two subscales from the SHC-Inventory measured muscu-
loskeletal and pseudoneurological complaints. These two
scales were utilized as they represent the most common
complaints among musculoskeletal and mental complaints,
causing sick leave [16]. Intensity of each complaint is scored
on a four-point scale from 0–3, where 0 is no complaints
and three is severe complaints. Predictive validity of the
subscales has previously been reported [11, 56].
1) “Musculoskeletal complaints”, 8 items, (shoulder
pain, neck pain, upper back pain, arm pain,
headache, low back pain, leg pain during physical
activity, migraine).
2) “Pseudoneurological complaints”, 7 items, (tiredness,
anxiety, sleep problems, sadness/depression,
dizziness, heat flushes, extra heartbeats).
The Norwegian Function Assessment Scale (NFAS) [37, 38]
Physical and mental function during the last week were
measured with the NFAS, rated on a four-point scale
from 1–4, where one is no functional limitations and
four is cannot perform [37, 38]. The original scale con-
sists of 39 items and seven domains, and has been
shown to be a valid instrument for evaluation of work-
related function in a previous Norwegian study [37].
Three new subscales derived from the NFAS were used,
measuring physical function and coping/interaction abil-
ity. The new scale consists of 18 items and three factors
(see statistical methods).
1) “Moving ability”, 7 items, α = 0.83 (standing, walking
more than a km on flat ground, walking on different
surfaces, putting on your shoes and socks, dressing
and undressing, cleaning your house, sitting on a
kitchen chair).
2) “Lifting/carrying ability”, 3 items, α = 0.75 (carrying
shopping bags in your hands, carrying a little sack/
backpack on your shoulders or back, pushing and
pulling with your arms).
3) “Coping/interaction ability”, 8 items, α = 0.79
(staying alert and being able to concentrate, working
in groups, guiding others in their activities,
managing everyday responsibility, managing
everyday stress and strains, managing to take
criticism, managing to control your anger and
aggression, remembering things).
The Fear Avoidance Beliefs Questionnaire (FABQ) [30]
FABW were measured using the FABQ-Work subscale
from the FABQ. Each item is rated on a seven-point
Likert scale ranging from 0–6, where 0 is completely dis-
agree and 6 is completely agree. Good reliability and
construct validity have been reported [30, 57].
“Fear avoidance beliefs for work”, 7 items, α = 0.87 (My
pain was caused by my work or by an accident at work.
Table 1 Baseline characteristics, means and standard deviation (SD). Women and men reported separately
(n = 1155) [missing %] Mean (SD) women (n = 806) Men (n = 349) p-value#
Age 46 (9.1) [0 %] 47 (8.9) 45 (9.4) 0.002*
Education 13 (2.9) [7.5 %] 13 (2.9) 12 (2.8) <0.001**
Days on sickness benefits before WR 297 (189) [0 %] 292 (184) 307 (201) 0.234
Days on sickness benefits after WR 595 (424) [0 %] 590 (422) 607 (428) 0.536
Musculoskeletal complaints 9.5 (5.1) [1.3 %] 10.0 (5.0) 8.3 (4.6) <0.001**
Pseudoneurological complaints 6.2 (3.9) [1.3 %] 6.60 (3.8) 5.3 (3.9) <0.001**
Fear avoidance beliefs for work 23.1 (11.4) [7.8 %] 21.9 (11.5) 26.1 (10.8) <0.001**
Moving ability 1.5 (0.5) [0.2 %] 1.5 (0.5) 1.7 (0.5) <0.001**
Lifting/carrying ability 1.6 (0.6) [0.4] 1.6 (0.6) 1.6 (0.6) 0.392
Coping/interaction ability 1.7 (0.5) [0.8 %] 1.7 (0.5) 1.6 (0.5) 0.055
#Independent samples T-tests, **p < 0.001, *p < 0.01
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My work aggravated my pain. My work is too heavy for
me. My work makes or would make my pain worse. My
work might harm me. I should not do my normal work
with my present pain. I do not think I will be back to
my normal work within 3 months).
The questionnaire was slightly modified to concern in-
dividuals with pain in general, and not only back pain.
Introductorily one question was added, asking whether
the respondents were bothered with pain or not, and it
was followed by a multiple response question on pain lo-
cation (back, shoulder/arm, neck, leg/feet, head, chest or
other).
Statistical methods
Baseline characteristics were examined using SPSS sta-
tistics version 21 for Windows. Differences in socio
demographic and questionnaire data between genders
were examined by Chi square tests (x2) in non-
parametric data, and independent samples t-tests in
parametric data.
Data handling
Performing a confirmatory factor analysis (CFA) of the
original scale of NFAS [37, 38] did not confirm the ori-
ginal factor structure of seven domains. Therefore an ex-
ploratory factor analysis (EFA) was performed, using the
robust-weighted least square estimator (WLSMV) and
geomin oblique rotation. The EFA was conducted in
Mplus, allowing for categorical items. The EFA revealed
the presence of three factors. Twenty-one items were re-
moved from the three factors to create meaningful en-
tities and to avoid cross loadings. The subsequent EFA
on the remaining 18 items supported the structure of
the same three factors. Chronbach’s alpha (α) was used
to determine the internal consistency of the three sub-
scales based on the derived factors: 1) “Moving ability”,
7 items, α = 0.83. 2) “Lifting/carrying ability”, 3 items,
α = 0.75. 3) “Coping/interaction ability”, 8 items, α = 0.79.
Structural equation modeling
The hypothesized model was tested using structural
equation modeling (SEM) [55]. SEM is a multivariate
technique, which combines path analysis and measure-
ment (factor) models [55]. SEM may combine observed
and latent variables, and is a confirmatory technique
where SEM is used to determine if the a priori model is
supported by the data [55]. The SEM analyses were per-
formed with Mplus version 7.00 program package [58]
using the robust-weighted least square estimator
(WLSMV). The WLSMV estimator was used because all
of the indicators of the latent variables were treated as
ordinal. WLSMV uses polychoric correlations for esti-
mation, seems relatively robust to violations of normality
[59, 60], and provides consistent estimates when missing
data are random with respect to the covariates in the
model [61]. The Comparative Fit Index (CFI) and the
Root Mean Square Error of Approximation (RMSEA)
were used to assess model fit as recommended by Brown
[60]. A CFI between 0.90 and 0.95 indicates a fair model
fit, with values above 0.95 to be a good fit, and a RMSEA
less than 0.08 indicates a fair model fit, with values
below 0.05 to be a good fit, between the measurement
model and the observed data [60].
The structural measurement model was estimated with
number of days on sickness benefits after WR as an ob-
served dependent variable. Education and number of previ-
ous days on sickness benefits were treated as observed
variables as they were both based on a single item. Muscu-
loskeletal complaints and pseudoneurological complaints
were also treated as observed variables, because their asso-
ciated items were considered as formative/causal indicators
and not as reflective of a common factor [55]. FABW and
the three subscales of functional ability; coping/interaction
ability, lifting/carrying ability, and moving ability, were
treated as latent variables in the model as their associated
items were assumed to be caused by underlying common
factors [55].
The hypothesized SEM model (Fig. 1) was tested by
the use of a two-step modeling approach [55]. In the
first step, we tested the adequacy of the measurement
models. The hypothesized three-factor model derived
from the NFAS (moving ability, lifting/carrying ability,
and coping/interaction ability) and the hypothesized uni-
dimensional FABW model were tested separately. To
identify sources of misfit in potentially inadequately fit-
ting measurement models, modification indices were
inspected [62]. In the second step the adequacy of the
full structural regression model was tested, and the sig-
nificance of indirect effects was tested by the use of the
Sobel (delta) method [58].
Multiple group analyses [62, 63] were used to test
whether the model was invariant across gender. When
testing whether the measurement model was invariant
across gender, each latent construct was tested separ-
ately. In these analyses a top down strategy was applied
[58] where the fit of a model of which the loadings and
thresholds were held equal between genders was com-
pared to a model of which the same parameters (except
for the identification item) were free to vary. The model
was assumed non-invariant if the change in chi square
was significant (tested by DIFFTEST in Mplus) and the
decrease in CFI was less than 0.002 [55, 64]. Only the
DIFFTEST procedure was used to test whether the paths
and correlations in the structural model were invariant
across gender. In the final multiple group analysis the
paths that were significantly different between men and
women were estimated freely, while the non-significant
paths were set equal between men and women. Direct
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and indirect effects were estimated as indicated in Fig. 3.
Standardized estimates and p-values were reported.
Results
All participants were either on partial or fulltime sick-
ness benefits when they were admitted to the WR pro-
gram. Mean time on sickness benefits during the last
2 years before admittance to the WR program, were
10 months (SD = 6.7). Baseline characteristics are shown
in Table 1.
Descriptive statistics
During the follow-up period, the participants received
sickness benefits for an average of 595 (SD = 424) days.
There were no significant gender differences in days on
sickness benefits before or after the WR program
(Table 1). Significant gender differences were found for
age, education, SHC, FABW, and functional ability. Men
were significantly younger, reported fewer years of edu-
cation, less severe SHC, higher levels of FABW, and
poorer moving ability. Women reported poorer coping/
interaction ability (Table 1). On the modified version of
the FABQ, 95 % of the women and 91 % of the men re-
ported having pain, and a majority reported several pain
sites. In terms of pain location, a statistically significant
higher proportion of the women reported pain in shoul-
der/arm, neck, head, and other pain sites (Chi-square
test, all p < 0.001).
Correlations
Correlations based on the sum scores of the different
scales are shown in Table 2. The correlations between
the observed variables were of small to moderate magni-
tude and most were as expected by our model. Days on
sickness benefits after WR were significantly correlated
with all the included variables in the expected direction
(range r = -0.12–0.39). The correlation between days on
sickness benefits after WR was most pronounced with
FABW (r = 0.38) and previous days on sickness benefits
(r = 0.39). Given the prominent place of FABW in our
model, it was not surprising that it was significantly cor-
related with most of the other variables. It was surpris-
ing, however, that FABW was neither significantly
correlated with pseudoneurological complaints (r = 0.04,




Preliminary multigroup analyses on all the included
models showed some gender differences in the structural
parameters. When testing for measurement invariance
across gender for each latent construct separately, the
analyses revealed strong measurement invariance for
coping/interaction ability and lifting/carrying ability, and
partial measurement invariance for FABW and moving
ability. More specifically, given equal trait levels of
FABW across gender, men had a higher score on the
Fig. 3 Parameter estimates for the final model. The circles represent latent variables. The squares represent observed variables. Double-headed
slim arrows indicate correlations between independent variables. Non-significant paths/correlations are not shown. Model fit: (x2 [370] = 1409,335,
p < 0.001, CFI = 0.957, RMSEA = 0.049 (90 % CI: 0.046–0.052) **p < 0.001, *p < 0.05
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following items: “My pain was caused by my work or by
an accident at work”, “My work might harm me”, and “I
should not do my normal work with my present pain”.
Women were more likely to report that they had more
problems “cleaning your house” than men with an equal
level of moving ability. Multigroup analyses on the full
structural model furthermore revealed that education
was significantly correlated only with pseudoneurological
complaints (r = 0.31 vs. r = 0.03) and coping/interaction
(r = 0.26 vs. r = 0.05) amongst men. Most importantly
however, no significant differences were found between
genders on the structural paths in the full model. Men
and women were therefore treated as one group in the
following analyses and results presented.
Step 1: CFA measurement models
Neither the hypothesized three-factor model derived
from the NFAS (x2 [132] = 1232.962, p < 0.001, CFI =
0.926, RMSEA = 0.085, 90 % CI for RMSEA = 0.081–
0.089) nor the hypothesized unidimensional FABW
model (x2 [14] = 260.797, p < 0.001, CFI = 0.978, RMSEA
= 0.128, 90 % CI for RMSEA = 0.115–0.142) had an ad-
equate fit to the data. For functional ability, the three-
factor solution had an acceptable fit (x2 [130] = 755.998,
p < 0.001, CFI = 0.958, RMSEA = 0.065, 90 % CI for
RMSEA = 0.060–0.069) when allowing local dependen-
cies (correlated error terms) between the items “putting
on your shoes and socks” and “dressing and undressing”
(r = 0.74), and between the items “walking more than a
km on flat ground” and “walking on different surfaces”
(r = 0.67). Both of these local dependencies were located
on the moving factor. For FABW, the model fit indices
for a one-factor solution was acceptable (x2 [11] =
62.381, p < 0.001, CFI = 0.995, RMSEA = 0.066, 90 % CI
for RMSEA = 0.051–0.082), after allowing local depend-
encies between: “I do not think I will be back to my nor-
mal work within 3 months” and “I should not do my
normal work with my present pain” (r = 0.30), “My work
makes or would make my pain worse” and “My work ag-
gravated my pain” (r = 0.42), and “My work aggravated
my pain” and “My pain was caused by my work or by an
accident at work” (r = 0.30). Even if the hypothesized
measurement models had to be modified somewhat, it
can be argued that the results supported the construct
validity of the latent constructs as all the items had ra-
ther high loadings on their respective latent variables
(standardized loadings for moving ability ranged be-
tween 0.66 and 0.81; FABW ranged between 0.54 and
0.88) which supports that these constructs are essentially
unidimensional despite some local dependencies.
Step 2: The full structural model
The full structural model had a good fit to the data (x2
[370] = 1409,335, p < 0.001, CFI = 0.957, RMSEA = 0.049,
90 % CI for RMSEA = 0.046–0.052). The analyses sup-
ported the hypothesized important role of both FABW
(Standardized Beta = 0.27, p < 0.001) and days on sick-
ness benefits before WR (Standardized Beta = 0.27, p <
0.001) in predicting days on sickness benefits after WR
(Fig. 3). Also as hypothesized, FABW mediated the paths
between both education (Standardized Beta for indirect
effect = -0.034, p < 0.01) and musculoskeletal complaints
on days on sickness benefits after WR. As predicted the
latter mediation effect went via two different routes.
One of the indirect effects went from musculoskeletal
complaints to days on sickness benefits after WR via lift-
ing/carrying ability (Standardized Beta for indirect effect
= 0.045, p < 0.001). The other indirect effect went via
moving ability (Standardized Beta for indirect effect =
0.015, p < 0.05) prior to going via FABW (Fig. 3). The in-
direct effects from both poor lifting/carrying ability
(Standardized Beta for indirect effect = 0.08, p < 0.001)
and poor moving ability (Standardized Beta for indirect
effect = 0.039, p < 0.05) via FABW were significant. Poor
coping/interaction ability did not have a direct or an in-
direct effect on days on sickness benefits after WR.
Table 2 Correlations between days on sickness benefits before WR, education, subjective health complaints, functional ability, fear
avoidance beliefs for work and days on sickness benefits after WR
1 2 3 4 5 6 7 8
1 Days on sickness benefits before WR -
2 Education −0.13**
3 Musculoskeletal complaints 0.13** −0.15**
4 Pseudoneurological complaints 0.10** 0.13** 0.33**
5 Moving ability 0.19** −0.25** 0.41** 0.03
6 Coping/interaction ability 0.10* 0.12** 0.13** 0.58** 0.04
7 Lifting/carrying ability 0.22** −0.24** 0.57** 0.15** 0.70** 0.15**
8 Fear avoidance beliefs for work 0.33** −0.25** 0.29** 0.03 0.40** 0.02 0.45**
9 Days on sickness benefits after WR 0.39** −0.12** 0.15** 0.13** 0.22** 0.13** 0.23** 0.38**
**p <0.001, *p <0.01
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Pseudoneurological complaints had only a very weak dir-
ect effect (Standardized Beta = 0.07, p < 0.05) on days on
sickness benefits after WR.
Discussion
The results partly supported our main hypothesis, which
stated that FABW are an important mediator between
the predictors; health complaints, functional ability, and
socioeconomic status, and the outcome; continued sick-
ness benefits 3 years after WR. FABW seem to mediate
the effect of physical function and level of education on
days on sickness benefits after WR. Also, as hypothe-
sized, musculoskeletal complaints had an indirect effect
on continued sick leave via physical function and via
FABW. The present analyses did not support the hy-
pothesis that pseudoneurological complaints or poor
coping/interaction ability lead to continued sick leave
after WR via FABW. Whereas pseudoneurological com-
plaints only had a small direct effect on days on sickness
benefits after WR, poor coping/interaction ability did
not predict either FABW or days on sickness benefits
after WR. There were no gender differences in the medi-
ation model, indicating that the factors involved in the
process of RTW after long-term sick leave and WR may
be equal for men and women.
A key message from this study is that FABW are a me-
diator between various predictors and continued sick-
ness benefits after WR in individuals with long-lasting
musculoskeletal complaints and multiple pain sites.
Most of the studies showing that cognitions and beliefs
predict work outcomes have been on individuals with
LBP [29], but results are weak and inconsistent for fear
avoidance beliefs predicting RTW in samples of individ-
uals with chronic LBP [27]. Our results are in line with
previous findings showing that FABW was a main pre-
dictor of non-RTW at 3 and 12 months follow-ups after
WR [14].
This study adds to the literature by showing direct and
indirect relationships between various predictors and
FABW and continued sick leave after WR, in a predefined
mediation model. FABW is a complex phenomenon,
shaped in the interplay between internal and external
stressors, from competing personal goals, psychosocial
factors, and daily life and workplace factors [32]. In indi-
viduals on sick leave with long-lasting health complaints,
the internal stressors may be related to the perception of
pain, distress and functional ability, and the external
stressors to perceived stress and discomfort at the work-
place. Fear avoidance beliefs are linked to avoidance be-
havior, and may act as a mediator between the internal
and external stressors and avoiding the workplace [45].
Stimulus expectancies and learned positive or negative re-
sponse outcome expectancies as described in the CATS
determine psychobiological responses [55]. High levels of
FABW and subsequent avoidance behavior can be ex-
plained as negative response outcome expectancies to-
wards RTW, e.g. poor coping.
Our results revealed no direct path from musculoskel-
etal complaints to days on sickness benefits after WR.
This finding support the understanding that biomedical
factors do not directly influence RTW after long-term
sick leave, but rather work indirectly through other fac-
tors such as functional ability and beliefs [3, 29, 65].
Likewise, we believe that the strong indirect effects
found for musculoskeletal complaints via physical func-
tion and further via FABW to continued sick leave after
WR, support the use of a biopsychosocial approach
when predicting RTW after long-term sick leave and
rehabilitation efforts [3, 4, 65]. The paths from muscu-
loskeletal complaints to poor physical function as mea-
sured by moving ability and lifting/carrying ability, were
strong, and in line with previous research [37–39]. Func-
tional limitations may be superior to pain for predicting
disability outcomes and RTW [66].
The results supported our hypothesis of a path from
level of education via FABW to continued sickness bene-
fits after WR. Individuals with low education have more
often manual and physically demanding work with less
control and decision latitude [48, 49]. This may lead to
high levels of negative workplace exposures [49] and
FABW. Individuals with low level of education may also
have less psychosocial resources to deal with the work
demands [52, 53]. Consequently, there may be a discrep-
ancy between demands and available resources, which in
turn may cause high activation, negative outcome ex-
pectancies, and prolonged workplace avoidance in terms
of prolonged sick leave.
Another main finding was that length of previous sick
leave at admittance to the WR program had a direct ef-
fect on days on sickness benefits after WR. There are
strong indicators for negative and independent relation-
ships between length of previous sick leave and the
probabilities for returning to work [7, 9, 14, 24]. How-
ever, one might also assume an indirect effect of previ-
ous sick leave via FABW. This issue should be addressed
in future research.
For pseudoneurological complaints, the results did not
support the hypothesis of FABW being a mediator of
continued sick leave after WR. This result is purely a
consequence of the very small correlations between
FABW and pseudoneurological complaints in our data.
However, this finding is surprising, since previous results
in a similar study population of long-term sick-listed
WR participants, found pseudoneurological complaints
to explain a significant part of the variance in FABW
[14]. Similarly, in individuals on sick leave due to neck
and back pain, there were a strong relationship between
psychological distress, such as depression and anxiety
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and FABW [42, 43]. A possible explanation of the lack
of association between pseudoneurological complaints
and FABW in this study may be that the current study
population, from eight different WR clinics, is more het-
erogeneous than the previous study population of WR
participants [14]. This may imply a higher variance in
reports on the musculoskeletal and pseudoneurological
variables, and less overlap between these complaints. An
argument against this explanation is however, that pseu-
doneurological complaints in the current study had a
direct predictive effect on continued sick leave after WR,
in line with findings in the previous study where pseu-
doneurological complaints predicted work outcomes
3 months after participating in WR [14]. When the fear
avoidance beliefs questionnaire was developed, it was
strongly emphasized that there was an affective dimen-
sion, in the form of anxiety, high somatic awareness, and
depressive symptoms, between maladaptive beliefs and de-
veloping chronic pain [30]. The associations and mecha-
nisms between common mental complaints, FABW, and
RTW seem still poorly understood in sick-listed WR par-
ticipants with long-lasting composite health complaints.
Furthermore, the results did not support our hypoth-
esis of an effect of coping/interacting ability on contin-
ued sick leave benefits after WR, neither directly nor
indirectly via FABW. This lack of association is also
reflected by the very small correlation with FABW in
this data set. In a previous study, we found that individ-
uals on sickness benefits 3 years after WR reported
poorer physical and mental functional ability than those
who had returned to work [44]. Functional ability is
dependent on the situation, as the capacity of an individ-
ual always will be restricted or facilitated in interacting
with contextual factors, like the work environment [40].
We did however not include any work-related variables
in the current SEM model. More research investigating
direct and indirect relationships between individual psy-
chosocial factors and environmental workplace factors is
needed to understand more of what facilitates and hin-
ders RTW in individuals on sick leave [3, 26].
The large and representative study sample of WR par-
ticipants from eight different rehabilitation clinics in
Norway is a strength in the present study. A multicenter
sample may give a more heterogeneous study popula-
tion. Heterogeneity may give high generalizability when
the prognostic model matches the observed outcome
[67]. Access to complete official register data and the
long follow-up period of sickness benefits strengthen the
interpretation of the results. A limitation may however
be that all variables expect the outcome measure were
collected at entry to the WR program. This clearly limits
causal interpretations between the constructs. Longitu-
dinal studies focusing on change in the constructs in-
cluded in the model have been recommended [26], and
should be a priority in later studies. A limitation may
also be that the WR program could influence some of
the included independent variables, related to health,
functioning, and FABW, and they may change during
follow-up. This potential bias will however be equal
for all the participants. In this paper, we choose to
include the independent factors measured at baseline,
because we were interested in the prediction effect
and not the changes over time. Future studies might
explore if any changes in these variables during or
after the rehabilitation will be stronger predictors for
RTW after WR.
In our final model, poor coping/interaction ability was
not a significant predictor for continued days on sick-
ness benefit. This may be due to its high correlation with
pseudoneurological complaints. A potential interesting
hypothesis for future research is that pseudoneurological
complaints may mediate the relation between poor cop-
ing/interaction ability and continued days on sickness
benefit. Although the data partly supported the hypothe-
sized mediation model, the estimates for the single path-
ways were not very strong. It is therefore important to
identify other predictors and pathways intervening with
education, health complaints, functional ability, and fear
avoidance beliefs for work. Research should in particular
address how individual factors intervene with contextual
factors, e.g. at the workplace. In addition, using mea-
sures on work exposure or work environmental factors
in our model could have given a stronger design, making
it possible to adjust for possible contextual confounders.
Despite these limitations, the results from this study
may have implications for the process of referral to WR
programs and for determining the content of the pro-
grams. Our results suggest that clinicians and stake-
holders should have an increased focus on individuals
with high levels of FABW and poor physical function
among those reporting musculoskeletal complaints, and
on the severity of complaints among those reporting
pseudoneurological complaints. For individuals at risk,
increased attention should be on the workplace, in par-
ticular on work tasks and the organization of work, for
instance via improved learning climate and learning op-
portunities [52].
Conclusions
The hypothesized model was partly supported by the
data. The results show that FABW may mediate the
effect of musculoskeletal complaints via physical func-
tion, and the effect of education on continued sick-
ness benefits 3 years after participating in a WR
program. These findings may give direction for future
research assessing prognostic factors for RTW out-
comes after long-term sick leave in individuals with
long-lasting health complaints.
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Abstract Purpose The aim of this study was to examine
if age, gender, medical diagnosis, occupation, and previous
sick leave predicted different probabilities for being at
work and for registered sickness benefits, and differences
in the transitions between any of these states, for individ-
uals that had participated in an interdisciplinary work-
related rehabilitation program. Methods 584 individuals on
long-term sickness benefits (mean 9.3 months, SD = 3.4)
were followed with official register data over a 4-year
period after a rehabilitation program. 66 % were female,
and mean age was 44 years (SD = 9.3). The majority had
a mental (47 %) or a musculoskeletal (46 %) diagnosis.
7 % had other diagnoses. Proportional hazards regression
models were used to analyze prognostic factors for the
probability of being on, and the intensity of transitions
between, any of the following seven states during follow-
up; working, partial sick leave, full sick leave, medical
rehabilitation, vocational rehabilitation, partial disability
pension (DP), and full DP. Results In a fully adjusted
model; women, those with diagnoses other than mental and
musculoskeletal, blue-collar workers, and those with
previous long-term sick leave, had a lower probability for
being at work and a higher probability for full DP during
follow-up. DP was also associated with high age. Mental
diagnoses gave higher probability for being on full sick
leave, but not for transitions to full sick leave. Regression
models based on transition intensities showed that risk
factors for entering a given state (work or receiving sick-
ness benefits) were slightly different from risk factors for
leaving the same state. Conclusions The probabilities for
working and for receiving sickness benefits and DP were
dependent on gender, diagnoses, type of work and previous
history of sick leave, as expected. The use of novel sta-
tistical methods to analyze factors predicting transition
intensities have improved our understanding of how the
processes to and from work, and to and from sickness
benefits may differ between groups. Further research is
required to understand more about differences in prognosis
for return to work after intensive work-related rehabilita-
tion efforts.
Keywords Sick leave  Disability leave  Return to
work  Rehabilitation—Vocational  Risk factors
Introduction
Several specialized occupational and vocational rehabili-
tation programs are offered to individuals on long-term
sickness benefits. Knowledge about prognostic factors for
work resumption after rehabilitation is still limited, and we
do not know which patients will benefit most from com-
prehensive work-related rehabilitation efforts [1]. Addi-
tionally, there is a lack of agreement regarding when
and how work resumption should be measured [2, 3], and
little is known about the long-term work outcomes after
I. Øyeflaten (&)
The National Centre for Occupational Rehabilitation,
Haddlandsvegen 20, 3864 Rauland, Norway
e-mail: irene.oyeflaten@air.no
I. Øyeflaten  H. R. Eriksen
Department of Health Promotion and Development,
University of Bergen, Bergen, Norway
S. A. Lie  H. R. Eriksen
Uni Health, Uni Research, Bergen, Norway
C. M. Ihlebæk
The Section for Public Health Science, ILP, University of Life
Sciences, Aas, Norway
123
J Occup Rehabil (2014) 24:199–212
DOI 10.1007/s10926-013-9466-5
work-related rehabilitation [4, 5]. The present study was a
4-year follow-up of employees on long-term sickness
benefits who had participated in an inpatient interdisci-
plinary work-related rehabilitation program in Norway.
Medical diagnoses related to musculoskeletal com-
plaints and mild or moderate mental health problems are
the most frequent diagnoses for long-term sick leave and
disability pension (DP) in Norway [6–8], and in other
industrialized countries [9, 10]. This is a heterogeneous
group of patients, often with no or few objective medical
explanations and with a high rate of co-morbidity with
other health complaints [11–15]. They are also the main
target for work-related rehabilitation.
Socio-demographic factors, work-related factors and
factors related to the medical condition are the three
dominating types of prognostic factors for long-term
sickness benefits and return to work (RTW). Norwegian
women have a higher rate of sick leave and DP than men,
and still little is known on this gender divide [16, 17].
Female gender [1, 4, 18] and higher age [1, 19, 20] predict
lack of RTW. Length of sick leave before rehabilitation [1]
and sick leave in itself, are considered to be important risk
factors for delayed RTW [19], and for future DP [21]. Both
psychosocial and physical work factors predict long-term
sick leave [22]. Unskilled [5, 23] and manual work, lack of
job control, interpersonal relations and emotional demands
are among these work factors, but differ between gender,
age and socio-economic position [22]. There are some
inconsistencies in how the diagnosis affects the prognosis
for RTW and DP after sickness absence, and diverse
diagnoses seem to affect men’s and women’s prognosis in
different ways [8, 24]. In a 1-year follow-up after work-
related rehabilitation, we did not find any associations
between the sick leave diagnoses (musculoskeletal, mental
or unspecified diagnosis) and RTW [13]. Work ability and
impairment from medical diagnoses will in general be
related to the perception, attribution and expectations of the
individual, and are in part determined by earlier experience
and learning [25]. The degree of co-morbidity may also
influence the prognosis for recovery after sickness absence,
and it is a risk factor for long-term incapacity for work
[26].
RTW is a complex process [27], where the individual
over time may have multiple and recurrent transitions
between RTW and various sickness benefits [3, 28].
Recently, more emphasize has been given to the indi-
viduals mobility between different social security benefits
during follow up, and how this may affect work
resumption [21]. However we do not know if the varia-
tion in mobility between different benefits and work is
related to specific socio-demographic factors [21], and
especially gender differences in such transitions is of
interest [16, 29].
The Norwegian sickness compensation system repre-
sents a generous welfare model intended to secure the
income of individuals with temporary or permanent
reduced function due to a disease. If you have been in paid
work the last 4 weeks before the sickness incident you are
entitled to sickness benefits from The Labour and Welfare
Administration. An employee cannot be discharged due to
sick leave; these legislations are especially strict during the
first 12 months. To be entitled sickness compensation the
incapacity for work must be caused by reduced functional
ability due to a disease or an injury. In Norway, the general
practitioner issue about 79 % of all long-term sick leaves
[30], and a medical diagnosis is required on the sickness
certificate. The international classification of primary care
(ICPC) is the main diagnostic system used within general
practice and primary care, and within The Labour and
Welfare Administration. The employee receives 100 %
compensation during the first year. After up to 1 year on
sick leave benefit, the sick listed may be entitled a work
assessment allowance. If medical or vocational rehabilita-
tion efforts have no intended effect, the individual may be
granted a DP, however partial sickness benefits are actively
recommended by the authorities.
Previously, in a 4-year follow-up of patients on long-
term sick leave, we used multi-state models, synthesizing
the transition intensities between the different categories
for sickness benefits and RTW a patient could be in after
work-related rehabilitation [28]. We found an increased
probability for being at work, a decreased probability for
being on sick leave, and an increased probability for DP.
The participants had an average of 4 transitions between
work and different benefits during follow-up. The aim of
the current follow-up study is to further explore the prob-
ability for work resumption and for being in, and having
transitions between, work and different benefits during a
4-year follow up after participation in a work-related
rehabilitation program. Age, gender, diagnosis, occupation
and length of sick leave before rehabilitation, are used as
predictors.
Methods
We conducted a longitudinal cohort study of individuals on
long-term sick leave, who had participated in a compre-
hensive, interdisciplinary work-related rehabilitation pro-
gram. During 2001, 615 individuals completed the
rehabilitation program. At the end of the program all these
patients were invited to participate in the study. 586 indi-
viduals gave informed consent to obtain data from the
patient journals and registers. Socio-demographic data at
baseline was obtained from patient journals and follow-up
data from official registers of The Labour and Welfare
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Administration in Norway. Data were missing for 2 indi-
viduals, thus 584 individuals were included. Each of these
individuals was followed with register data on sickness
benefits for 4 years after the stay at the rehabilitation clinic.
The study was approved by the Medical Ethics Committee;
Region South in Norway. All principles in the Helsinki
declaration were followed.
Participants
584 individuals, 383 (66 %) women, mean age 44 years,
(SD = 9.3), who had been on different long-term sickness
benefits, mean length 9.3 months, [(SD = 3.4), range
0–61 months], mainly due to musculoskeletal (46 %) and
mental (47 %) diagnoses before participating in the reha-
bilitation program, participated in the study. 7 % had other
diagnoses, with diagnoses related to neurological and heart
diseases as the most common (Table 1).
The patients ended their stay at the rehabilitation
clinic between January 14, and December 23, 2001. The
continuous register data was obtained for all participants
from departure until December 30, 2005. During the 4-year
follow-up period 6 participants died, 2 received early
retirement pension, and 2 participants had passed the age of
67 years and received ordinary retirement pension, at
which time these observations were censored.
Work-Related Rehabilitation
All the participants completed a 4-week inpatient rehabil-
itation program. The goal of the rehabilitation program was
to improve level of functioning, enhance work ability, and
to increase the chances of RTW. Physicians, nurses,
vocational social workers, physiotherapists, and sport
pedagogues constituted interdisciplinary rehabilitation
teams. The content of the program was mostly the same for
all the participants, and included a combination of indi-
vidual and group based interventions with physical activity,
education, and cognitive behavioral modification.
Increased self-confidence, coping, and learning were
Table 1 Description of the
study population on the
categories utilized for the
independent variables in the
regression analysis, (n = 584)
* Information on occupation
missing on 5 individuals
# ICPC codes up to 29 indicate
symptoms/complaints; codes






Diagnoses; codes from the ICPC-2#
Musculoskeletal diagnoses 271 46
Back pain with or without radiating pain (L02, L03, L84, L86) 152
Neck/shoulder/arm pain (L08, L12, L83, L92, L93) 43
Musculoskeletal pain in general (L18, L29, L81, L82, L99) 55
Other (L11, L15, L20, L76, L88, L90, L91, L94, L97) 21
Mental diagnoses 275 47
Anxiety (P01, P74) 15
Depression (P03, P76) 130
Neurasthenia (P78) 119
Other (P02, P06, P24, P28, P29, P79, P86) 11
Other diagnoses 38 7
Heart disease (K02, K73, K74, K75, K76, K78, K81, K87, K92, K94) 13
Neurology (N17, N29, N71, N79, N81, N89, N94, N99) 11
Other (A04, A87, D75, H86, R95, S91, T73, T82, T90) 14
Occupation n 5 579*
Blue-collar 167 29
White-collar 136 23
Health and social workers 120 21
Education and child care 91 16
Service sector 65 11
Sick leave length before work-related rehabilitation
0–4 months 82 14
5–8 months 195 33
9–12 months 160 28
[12 months 147 25
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important objectives for all the activities. At the end of the
rehabilitation program a treatment plan with RTW as the
main goal, was developed together with the patient. This
plan could include future participation from several
stakeholders outside the rehabilitation setting, e.g. different
health providers, the work place or the local health insur-
ance office.
In Norway, inpatient rehabilitation programs are offered
to individuals on long-term sick leave at risk of permanent
disability. Before admittance to such programs other rele-
vant medical examinations and treatments should have
been tried in the occupational or primary health care. The
specific rehabilitation program in this study was carried out
at a national occupational rehabilitation clinic. Patients
from the whole country could be admitted to this clinic
based on referrals from their general practitioners, occu-
pational health service or the social security offices. The
program is part of the healthcare system in Norway, and
was therefore offered free of charge.
To be admitted to the rehabilitation clinic the individual
had to be motivated to participate in the program, and
having an intentional goal and plan to resume work.
Exclusion criteria were serious psychiatric disorders,
undecided applications for DP, or insurance claims.
Measures
Independent Variables
Information about age, gender, diagnosis (The international
classification of primary care, ICPC; http://www.who.int/
en/ or www.kith.no), occupation, and length of sick leave
before rehabilitation were obtained from patient journals at
the rehabilitation clinic. Age was used as a continuous
variable divided with 5 so that the reported coefficient
accounts for a 5 year increase in age. The other variables
were categorized before the analysis, with the first category
being used as reference in the analyses (Table 1).
Dependent Variables
Information about different sickness benefits was achieved
from official registers and constituted 7 different variables:
(1) full work, i.e. no registered benefits, (2) partial sick
leave or partial medical rehabilitation allowance, (3) full
sick leave, (4) medical rehabilitation allowance, (5) voca-
tional rehabilitation allowance, (6) partial disability pen-
sion and (7) full disability pension.
The sick leave benefit constitutes 100 % of the wage
loss, from the first day of reported sickness up to 1 year.
The employer pays the first 16 days of a sick leave period,
thereafter The Labour and Welfare Administration covers
the disbursement. Sick leave days paid by the employer
were not included in these analyses. If the employee has
not returned to work after 1 year, he or she may receive a
rehabilitation allowance, which constitutes approximately
66 % of the salary. To be eligible for medical rehabilitation
allowance, there must be a certain probability to recover
after medical treatment. Vocational rehabilitation allow-
ance is granted for individuals that may benefit from
vocational guidance to RTW, e.g. work training or pro-
fessional re-education. From 2010 medical and vocational
rehabilitation allowances have been combined and are
labelled work assessment allowance. After proper reha-
bilitation efforts have been undertaken, the individual may
be entitled DP if the work ability is reduced with at least
50 %, and caused by reduced functional ability due to a
disease or an injury. In the Norwegian welfare system it is
possible to work part-time and at the same time receive
sickness compensation. Partial sick leave includes sickness
benefits from 20 to 90 %, whereas for partial rehabilitation
allowance and DP it is a 50 % lower limit. The sickness
compensation legislations in Norway have been slightly
changed after the time period for this study (2001–2005),
but this is mostly on actions/measures and administrations,
thus the claimant’s economic rights are principally the
same.
Statistical Methods
The official registers included separate data files on sick
leave, medical rehabilitation allowance, vocational reha-
bilitation allowance and DP, and included information on
partial benefits from 20 to 100 %. For each individual, start
and end date on each benefit were registered. Being at work
was defined as the time gap with no sickness benefits, since
the registers do not contain exact information on whether a
person is actually working or not. The disbursements to
individuals on sickness benefits are however based on these
registers, and are therefore judged to be complete and
valid. The register files were merged together to form one
complete event history file, thereafter it was combined with
the socio-demographic information from the patient jour-
nals. Overlaps in the start and end date could occur for
some registered benefits in the merged file due to admin-
istrative reasons, errors, or that individuals were receiving
several different graded benefits. The file was therefore
modified in accordance with a predefined ranking of the
different benefits, (for details, see Oyeflaten et al. [28]).
When combinations of partial benefits occurred in the
registers we included only data from one of the benefits in
the analysis at the same time; i.e. each individual could
hence only be present in one state at one specific time. This
was done in accordance with the predefined ranking, where
DP had a higher rank than the rehabilitation allowances,
and where sick leave had the lowest rank; e.g. an individual
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registered on partial DP and at the same time on partial sick
leave, was defined as belonging to the partial DP group.
The analyses were based on two distinct different
models. Regression models for the probabilities to be in
either of the states were modeled using the observed
indicator for each state for each third month in the follow-
up. These models were performed using generalized
models with a complementary log–log link function. The
results from these analyses are presented as hazard rate
ratios (HRR). During follow-up a specific individual could
shift between work and different benefits several times.
Each shift represents an event. Repeated events or obser-
vations may be synthesized as transition intensities. In this
article we analyzed risk factors for the transition intensities
using extended proportional hazards models (Cox-models)
for repeated observation, presented as HRR. Thus three
outcome variables are presented; the probability for being
on each of the 7 states (being working or on different
sickness benefits), and the transition intensity from and to
work and the different benefits, during follow up. The
probability for working or receiving one of the different
benefits is a synthesis of all the transition intensities to and
from all states in the model during the follow up.
Unadjusted analyses were first carried out to explore how
the independent variables (age, gender, diagnosis, occupa-
tion and length of sick leave before rehabilitation) predicted
(1) leaving (transition from), (2) entering (transition to) and
(3) being on each of the 7 states, i.e. the dependent variables
(full work, partial sick leave, full sick leave, medical reha-
bilitation allowance, vocational rehabilitation allowance,
partial disability pension and full disability pension). Results
from the unadjusted analyses are not reported. Finally,
adjusted analyses were done to study how the independent
variables influenced the probabilities and transition intensi-
ties adjusted for all the other independent variables.
Genders differences on the independent variables were
analyzed with Pearson Chi square tests and t tests. The
descriptive analyses were performed using the statistical
packages PASW, version 18 (SPSS Inc. Released 2009,
PASW Statistics for Windows, Version 18.0, SPSS Inc.,
Chicago). The regression analyses were done in Stata,
version 12 (StataCorp. 2011, Stata Statistical Software:
Release 12, StataCorp LP, College Station, TX). All
p values \.05 were considered statistically significant.
Results
Men were significantly younger [x 43 (SD = 10)] than
women [x 45 (SD = 9)], (p = .016). Men had more fre-
quently a musculoskeletal diagnosis (58 %) than women
(41 %) and more often ‘‘another diagnosis’’ (10 %) than
women (4 %), and women had more often a mental
diagnosis (55 %) than men (32 %) (p \ .001). There were
significant differences in occupations between men and
women (p \ .001); men had more often blue-collar work
(51 %) than women (16 %), women had more often health
and social work (27 %) than men (8 %), and women had
more often work within education and child care (19 %)
than men (9 %). For white-collar work there were no
gender differences. No gender differences were found for
length of sick leave before participation in the rehabilita-
tion program (p = .604).
During follow-up there was an annual increase in partic-
ipants who returned to full work, from 10 % at departure
from the clinic (n = 59) to 51 % after 4 years (n = 291).
(For details see Oyeflaten et al. [28]). For partial sick leave
there was an annual decrease from 20 % at departure
(n = 114) to 3 % after 4 years (n = 17). The same tendency
were found for full sick leave: 52 % received full sick leave
at departure, after 1 year the numbers were 4 %, after 2 years
it had increased to 8 % but after 4 years it was down to 3 %
again. For both medical rehabilitation (MR) and vocational
rehabilitation (VR) allowances there was a different pattern
with relative small numbers the first year (MR: 11 %,
n = 64, VR: 5 %, n = 31) and a peak between 2 and 3 years
(around 20 % for both allowances), then after 4 years 2 %
received medical rehabilitation and 15 % (n = 80) received
vocational rehabilitation allowance. For partial DP there was
an annual decrease from 2 % at departure to 11 % after
4 years, and for full DP the numbers increased from 0.5 % at
departure to 16 % at 4 year follow-up.
During the 4-year follow up there was a total of 2,165
transitions between work and the different sickness benefits
(Fig. 1). During the total follow-up there was an average of
3.7 transitions between the different benefits and working.
Median number of transitions was 3, ranging from zero to
18 transitions. (For more details see Oyeflaten et al. [28]).
Probabilities of States and of Transition Intensities
Work
The probabilities for being at work during the 4-year fol-
low-up were lower for women (HRR = 0.70, 95 % CI
0.58–0.86) than for men, and for those with ‘‘other diag-
nosis’’ (HRR = 0.62, 95 % CI 0.39–1.00) compared with
musculoskeletal diagnosis (Table 2). Blue-collar workers
had lower probability for being at work, compared with all
other occupations; white-collar (HRR = 1.69, 95 % CI
1.29–2.22), education and child care (HRR = 1.84, 95 %
CI 1.35–2.51), health and social workers (HRR = 1.63,
95 % CI 1.21–2.19), and service workers (HRR = 1.56,
95 % CI 1.11–2.18). Those with the shortest sick leave
length before rehabilitation (0–4 months) showed the
highest probability for being at work during follow-up, and
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the probability decreased with the increase in sick leave
length; 5–8 months (HRR = 0.70, 95 % CI 0.56–0.89),
and more than 12 months (HRR = 0.52, 95 % CI
0.39–0.70). Men, individuals working within education and
child care, and those with the shortest sick leave before
rehabilitation shifted more often back to work than women,
blue collar workers and those with long-term sick leave,
respectively (Table 2). A short sick leave length was the
only predictor of transition from work.
Partial Sick Leave
The probability for being on partial sick leave during the
4-year follow-up increased with higher age (HRR = 1.09,
95 % CI 1.01–1.18) (Table 3). High age also indicated an
increased intensity for transition both from (HRR = 1.12,
95 % CI 1.04–1.21) and to (HRR = 1.12, 95 % CI 1.03–1.21)
partial sick leave during the follow-up. Those with the shortest
sick leave length before rehabilitation (0–4 months) shifted
more often from and to partial sick leave than those with
longer sick leave. Those with the longest sick leave
([12 months) were least likely to shift to partial sick leave
(HRR = 0.41, 95 % CI 0.25–0.70). However, sick leave
length before rehabilitation did not give a higher probability
for being on partial sick leave during follow up.
100 % Sick Leave
The probability for being on full sick leave during the
4-year follow-up were higher for those with a mental
diagnosis (HRR = 1.29, 95 % CI 1.07–1.56), compared
with musculoskeletal diagnosis (Table 4). However, those
with a mental diagnosis shifted less often to full sick leave
(HRR = 0.72, 95 % CI 0.52–1.01) compared to those with
musculoskeletal diagnosis. Blue-collar workers had higher
risk for being on full sick leave than those with white-collar
occupations (HRR = 0.73, 95 % CI 0.57–0.94), and health
and social workers (HRR = 0.79, 95 % CI 0.62–1.00).
Those with the shortest sick leave length before rehabili-
tation (0-4 months) had the highest risk for being on full
sick leave during follow- up, and the risk for being on full
sick leave decreased with the increase in sick leave length;
9–12 months (HRR = 0.56, 95 % CI 0.45–0.71), and more
than 12 months (HRR = 0.16, 95 % CI 0.10–0.27). This
was also the case for transition from and to full sick leave
during follow-up; those with sick leave length between 0
and 4 months had a higher intensity than those on sick
leave for more than 12 months.
Medical Rehabilitation Allowance
The probability for being on medical rehabilitation during
the 4-year follow-up was higher for blue-collar workers
than for education and child care workers (HRR = 0.57,
95 % CI 0.35–0.93), (Table 5). This was also the case for
transition from and to medical rehabilitation. Sick leave
length gave the highest probability for being on medical
rehabilitation, and increased with duration; sick leave more
than 12 months (HRR = 4.42, 95 % CI 2.60–7.54), but
also for transition from and to medical rehabilitation.
Vocational Rehabilitation Allowance
The probability for being on vocational rehabilitation during
the 4-year follow-up decreased with higher age (HRR = 0.76,
95 % CI 0.70–0.83) (Table 6). This was also the case for
transitions from (HRR = 0.84, 95 % CI 0.81–0.91) and to
(HRR = 0.84, 95 % CI 0.81–0.91) vocational rehabilitation.
Blue-collar workers had a higher risk for being on vocational
rehabilitation than white-collar workers (HRR = 0.58, 95 %
CI 0.35–0.94). Also, blue-collar workers had a higher inten-
sity to shift from and to vocational rehabilitation than all other
occupations. Sick leave length gave the highest probability for
being on vocational rehabilitation, and increased with dura-
tion; sick leave more than 12 months (HRR = 3.27, 95 % CI
1.79–6.00), but also for transition from and to medical
rehabilitation.
Partial Disability Pension
The probability for being on partial DP during the 4-year
follow-up increased with higher age (HRR = 1.49, 95 %
CI 1.30-1.70) (Table 7). Women had a higher probability
(HRR = 1.81, 95 % CI 1.00–3.26) to be on partial DP than
men. Sick leave length before rehabilitation did not give



















Blue: direction toward work. Red: direction away from work
> 50 transitions (in bold):




Fig. 1 Model showing numbers and directions of transitions (above
10) to and from work and the different benefits during the 4-year
follow-up. (W work, PSL partial sick leave, 100 % SL sick leave, MR
medical rehabilitation, VR vocational rehabilitation, PDP partial
disability pension, 100 % DP disability pension). n = 584
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Full Disability Pension
The probability for being on full DP during the 4-year
follow-up increased with higher age (HRR = 1.51, 95 %
CI 1.32–1.74) (Table 8). This was also the case for
transition from (HRR = 1.50, 95 % CI 1.30–1.70) and to
(HRR = 1.51, 95 % CI 1.31–1.73) full DP. Women had a
higher probability (HRR = 2.08, 95 % CI 1.23–3.49) to be
on full DP than men. This was also the case for transition
from (HRR = 1.90, 95 % CI 1.04–3.50) and to
Table 2 The intensity of
transitions from and to 100 %
work (W); Cox proportional
hazards regression of relative
risk (HRR), and the probability
for being working (HRR) during
a 4-year follow-up after work-
related rehabilitation, (n = 584)
Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.
* p \ .05, ** p \ .005
Bold values are statistical
significant
From W To W In W
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 0.98 (0.94–1.03) 0.97 (0.92–1.03) 0.96 (0.91–1.01)
Gender
Men 1 1 1
Female 0.97 (0.81–1.16) 0.73 (0.57–0.94)* 0.70 (0.58–0.86)**
Diagnoses
Musculoskeletal 1 1 1
Mental 0.91 (0.75–1.09) 0.94 (0.74–1.19) 0.90 (0.74–1.10)
Other 0.68 (0.45–1.02) 0.63 (0.38–1.05) 0.62 (0.39–1.00)*
Occupation
Blue-collar 1 1 1
White-collar 0.94 (0.75–1.18) 1.19 (0.89–1.62) 1.69 (1.29–2–22)**
Health and social workers 1.06 (0.83–1.37) 1.35 (0.98–1.86) 1.63 (1.21–2.19)**
Education and child care 1.07 (0.82–1.39) 1.51 (1.04–2.18)* 1.84 (1.35–2.51)**
Service sector 0.75 (0.54–1.03) 0.96 (0.64–1.45) 1.56 (1.11–2.18)*
Sick leave length
0–4 months 1 1 1
5–8 months 0.77 (0.62–0.95)* 0.68 (0.51–0.91)* 0.70 (0.56–0.89)*
9–12 months 0.91 (0.74–1.12) 0.78 (0.59–1.04) 0.71 (0.55–0.91)*
[12 months 0.70 (0.54–0.91)* 0.53 (0.38–0.73)** 0.52 (0.39–0.70)**
Table 3 The intensity of
transitions from and to partial
sick leave (PSL); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on PSL
(HRR) during a 4-year follow-
up after work-related
rehabilitation, (n = 584)
Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related
rehabilitation.* p \ .05,
** p \ .005
Bold values are statistical
significant
From PSL To PSL On PSL
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 1.12 (1.04–1.21)* 1.12 (1.03–1.21)* 1.09 (1.01–1.18)*
Gender
Men 1 1 1
Female 1.08 (0.8–1.50) 1.35 (0.92–1.96) 1.06 (0.74–1.51)
Diagnoses
Musculoskeletal 1 1 1
Mental 0.93 (0.71–1.23) 0.96 (0.71–1.34) 0.91 (0.66–1.24)
Other 0.72 (0.61–1.42) 0.81 (0.40–1.60) 0.55 (0.24–1.29)
Occupation
Blue-collar 1 1 1
White-collar 1.22 (0.82–1.83) 1.05 (0.64–1.70) 1.54 (0.97–2.44)
Health and social workers 1.30 (0.85–1.96) 1.23 (0.80–1.96) 1.56 (0.94–2.59)
Education and child care 1.42 (0.91–2.24) 1.23 (0.73–2.11) 1.63 (0.98–2.72)
Service sector 1.24 (0.74–2.06) 1.21 (0.71–2.12) 1.02 (0.57–1.85)
Sick leave length
0–4 months 1 1 1
5–8 months 0.61 (0.41–0.84)* 0.52 (0.34–0.80)* 0.79 (0.55–1.16)
9–12 months 0.63 (0.46–0.90)* 0.65 (0.45–0.95)* 1.08 (0.75–1.57)
[12 months 0.55 (0.41–0.82)* 0.41 (0.25–0.70)** 1.28 (0.84–1.94)
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(HRR = 1.84, 95 % CI 1.04–3.25) full DP. Those with
other diagnosis (HRR = 4.78, 95 % CI 2.40–9.54) had
higher probability for being on full DP compared with
musculoskeletal diagnosis. This was also the case for
transition from (HRR = 2.25, 95 % CI 1.24–4.11) and to
(HRR = 2.97, 95 % CI 1.51–5.91) full DP. Blue-collar
workers had higher risk for being on full DP than education
and child care workers, (HRR = 0.28, 95 % CI 0.13–0.59)
Table 4 The intensity of
transitions from and to 100 %
sick leave (SL); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on 100 %
SL (HRR) during a 4-year
follow-up after work-related
rehabilitation, (n = 584)
Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.
* p \ .05, ** p \ .005
Bold values are statistical
significant
From 100 % SL To 100 % SL On 100 % SL
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 0.99 (0.94–1.05) 0.99 (0.91–1.10) 1.00 (0.96–1.05)
Gender
Men 1 1 1
Female 0.93 (0.75–1.16) 0.95 (0.71–1.32) 0.98 (0.81–1.18)
Diagnosis
Musculoskeletal 1 1 1
Mental 0.86 (0.71–1.10) 0.72 (0.51–1.00)* 1.29 (1.07–1.56)*
Other 0.98 (0.63–1.51) 0.90 (0.51–1.75) 1.23 (0.89–1.69)
Occupation
Blue-collar 1 1 1
White-collar 0.84 (0.63–1.12) 0.80 (0.53–1.22) 0.73 (0.57–0.94)*
Health and social workers 0.93 (0.70–1.23) 0.97 (0.63–1.50) 0.79 (0.62–1.00)*
Education and child care 0.97 (0.71–1.33) 0.97 (0.63–1.50) 0.90 (0.70–1.16)
Service sector 0.74 (0.55–0.99)* 0.62 (0.36–1.11) 0.78 (0.59–1.03)
Sick leave length
0–4 months 1 1 1
5–8 months 1.03 (0.81–1.31) 0.82 (0.55–1.23) 1.02 (0.83–1.26)
9–12 months 1.20 (0.91–1.50) 1.01 (0.70–1.50) 0.56 (0.45–0.71)**
[12 months 0.70 (0.24–0.61)** 0.60 (0.35–0.99)* 0.16 (0.10–0.27)**
Table 5 The intensity of
transitions from and to medical
rehabilitation (MR); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on MR
(HRR) during a 4-year follow-
up after work-related
rehabilitation, (n = 584)
Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.
* p \ .05, ** p \ .005
Bold values are statistical
significant
From MR To MR On MR
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 0.93 (0.87–0.98)* 0.93 (0.91–1.01) 0.99 (0.92–1.08)
Gender
Men 1 1 1
Female 1.10 (0.81–1.43) 1.02 (0.72–1.43) 1.37 (0.97–1.93)
Diagnoses
Musculoskeletal 1 1 1
Mental 1.15 (0.88–1.50) 1.20 (0.86–1.66) 1.12 (0.81–1.53)
Other 1.20 (0.71–1.98) 1.22 (0.65–2.31) 1.04 (0.55–1.96)
Occupation
Blue-collar 1 1 1
White-collar 0.85 (0.61–1.21) 0.82 (0.54–1.26) 0.85 (0.57–1.26)
Health and social workers 0.87 (0.60–1.30) 0.93 (0.60–1.51) 0.69 (0.45–1.08)
Education and child care 0.60 (0.40–0.92)* 0.60 (0.36–0.98)* 0.57 (0.35–0.93)*
Service sector 0.75 (0.52–1.10) 0.81 (0.50–1.32) 0.86 (0.54–1.37)
Sick leave length
0–4 months 1 1 1
5–8 months 1.66 (1.11–2.60)* 1.81 (1.20–2.82)* 2.42 (1.44–4.09)**
9–12 months 1.94 (1.30–2.97)** 2.10 (1.31–3.25)** 3.51 (2.09–5.90)**
[12 months 2.06 (1.33–3.21)** 1.04 (0.61–1.83) 4.42 (2.60–7.54)**
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and health and social workers (HRR = 0.42, 95 % CI
0.21–0.84). Sick leave length before rehabilitation gave
higher probability for being on DP; sick leave more than
12 months (HRR = 3.13, 95 % CI 1.51–6.46), but also for
transition from and to DP.
All the analyses were also done stratified for gender.
There were some minor non-significant differences; the
effects for occupations and diagnoses differed slightly
between men and women. Except for that, the stratified risk
estimates followed, in general, the same pattern as in the
total sample. The results from the stratified analyses are
therefore not reported in any further detail.
Discussion
Main Results
The risk for not returning to work and for receiving DP
during the 4-year follow-up were associated with blue-
collar work, being female, long-term sick leave length
before referral to the rehabilitation clinic, and diagnoses
other than mental and musculoskeletal. Receiving partial
and full DP was also associated with higher age, and those
with higher age were more often on partial sick leave.
Young age was strongly associated with being on voca-
tional rehabilitation allowance. Moreover, individuals with
a mental diagnosis had a higher probability for being on
full sick leave, but not for transitions to full sick leave. For
women, the lower probability for being at work than men,
was due to a lower probability for transitions to work,
whereas they had not at higher probability for leaving work
than men.
Interpretation of the Prognostic Factors
As expected, older individuals had a higher probability for
DP, both full and partial. They also had a higher probability
for partial sick leave. There is a well-known, and strong
relationship between age and DP [29, 31]. However, we
found no associations between age and full sick leave. This is
contrary to others who have found that age is a strong pre-
dictor for sick leave [32]. Although many studies describe
age as a significant risk factor, both for sick leave and DP,
research on potential causal mechanisms are lacking [32].
Among the proposed explanations is increased morbidity
due to age, exclusion of elderly from the labour market, or a
more lenient granting of DP with increasing age [29].
Another explanation for the association between age and DP,
may be changes in the age structure in industrial countries
[10], however, these changes explain only 5 % of the
increase in DP [32]. In this study, we did not find any asso-
ciation between young age and RTW after the rehabilitation
program, but it was a higher probability for being on voca-
tional rehabilitation allowance for those with younger age. In
a Swedish study, RTW after vocational rehabilitation was
found to be higher for the younger age groups, particular for
those below 40 years [1]. However, vocational rehabilitation
Table 6 The intensity of
transitions from and to
vocational rehabilitation (VR);
Cox proportional hazards
regression of relative risk
(HRR), and the probability for
being on VR (HRR) during a
4-year follow-up after work-
related rehabilitation, (n = 584)
Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.
* p \ .05, ** p \ .005
Bold values are statistical
significant
From VR To VR On VR
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 0.84 (0.81–0.91)** 0.84 (0.81–0.91)** 0.76 (0.70–0.83)**
Gender
Men 1 1 1
Female 1.05 (0.80–1.41) 1.13 (0.83–1.55) 1.09 (0.77–1.54)
Diagnoses
Musculoskeletal 1 1 1
Mental 1.10 (0.81–1.43) 0.97 (0.71–1.33) 0.95 (0.67–1.36)
Other 0.72 (0.41–1.40) 0.70 (0.35–1.32) 0.84 (0.43–1.66)
Occupation
Blue-collar 1 1 1
White-collar 0.45 (0.30–0.71)** 0.43 (0.29–0.64)** 0.58 (0.35–0.94)*
Health and social workers 0.60 (0.41–0.85)* 0.50 (0.31–0.71)** 0.77 (0.48–1.22)
Education and child care 0.53 (0.34–0.84)* 0.51 (0.29–0.74)** 0.63 (0.36–1.10)
Service sector 0.70 (0.45–1.01)* 0.67 (0.44–1.03) 0.82 (0.51–1.34)
Sick leave length
0–4 months 1 1 1
5–8 months 2.31 (1.43–3.73)** 2.33 (1.51–3.62)** 2.21 (1.24–3.96)*
9–12 months 1.98 (1.21–3.24)* 2.06 (1.31–3.31)** 2.20 (1.19–4.06)*
[12 months 2.61 (1.60–4.30)** 1.75 (1.07–2.91)* 3.27 (1.79–6.00)**
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allowance in Norway may differ from vocational rehabili-
tation Sweden.
As expected, women had higher probability for receiving
both partial and full DP, and a lower probability for working
during follow-up. No gender differences were found for sick
leave or for the other benefits. In Norway, and in most
countries with high work participation among women, there
is a higher rate of sick leave and DP among women [4, 16,
17]. Numerous theories and hypothesis have been suggested
to identify the reason for this gender divide [17]. Hypothesis
Table 7 The intensity of
transitions from and to partial
disability pension (PDP); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on PDP
(HRR) during a 4-year follow-
up after work-related
rehabilitation, (n = 584)
Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.
* p \ .05, ** p \ .005
Bold values are statistical
significant
From PDP To PDP On PDP
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 1.40 (1.22–1.61)** 1.41 (1.23–1.62)** 1.49 (1.30–1.70)**
Gender
Men 1 1 1
Female 1.66 (1.01–2.75)* 1.45 (0.91–2.40) 1.81 (1.00–3.26)*
Diagnoses
Musculoskeletal 1 1 1
Mental 0.70 (0.44–1.11) 0.75 (0.46–1.24) 0.82 (0.45–1.49)
Other 1.21 (0.62–2.34) 1.30 (0.60–2.71) 1.50 (0.72–3.10)
Occupation
Blue-collar 1 1 1
White-collar 0.61 (0.34–1.10) 0.52 (0.30–0.99)* 0.53 (0.26–1.22)
Health and social workers 0.76 (0.40–1.42) 0.91 (0.50–1.71) 0.72 (0.35–1.48)
Education and child care 0.80 (0.41–1.51) 0.64 (0.31–1.32) 0.53 (0.23–1.22)
Service sctor 0.71 (0.34–1.33) 0.81 (0.40–1.71) 0.75 (0.33–1.70)
Sick leave length
0–4 months 1 1 1
5–8 months 0.85 (0.51–1.51) 0.63 (0.31–1.25) 0.52 (0.26–1.05)
9–12 months 1.27 (0.76–2.13) 1.41 (0.76–2.60) 1.06 (0.55–2.03)
[12 months 1.25 (0.71–2.20) 1.20 (0.60–2.31) 1.18 (0.59–2.36)
Table 8 The intensity of
transitions from and to 100 %
disability pension (DP); Cox
proportional hazards regression
of relative risk (HRR), and the
probability for being on DP
(HRR) during a 4-year follow-
up after work-related
rehabilitation, (n = 584)
Fully adjusted analysis for age,
gender, diagnoses, occupation,
and sick leave length before
work-related rehabilitation.
* p \ .05, ** p \ .005
Bold values are statistical
significant
From DP To DP On DP
HRR (CI 95 %) HRR (CI 95 %) HRR (CI 95 %)
Age 1.50 (1.30–1.70)** 1.51 (1.31–1.73)** 1.51 (1.32–1.74)**
Gender
Men 1 1 1
Female 1.90 (1.04–3.50)* 1.84 (1.04–3.25)* 2.08 (1.23–3.49)*
Diagnoses
Musculoskeletal 1 1 1
Mental 0.75 (0.50–1.20) 1.06 (0.65–1.71) 1.12 (0.69–1.81)
Other 2.25 (1.24–4.11)* 2.97 (1.51–5.91)** 4.78 (2.40–9.54)**
Occupation
Blue-collar 1 1 1
White-collar 0.80 (0.42–1.50) 0.81 (0.44–1.50) 0.68 (0.39–1.17)
Health and social workers 0.41 (0.21–0.80)* 0.41 (0.20–0.90)* 0.42 (0.21–0.84)*
Education and child care 0.64 (0.32–1.30) 0.51 (0.24–0.98)* 0.28 (0.13–0.59)**
Service sector 0.71 (0.34–1.44) 1.13 (0.61–2.14) 0.79 (0.42–1.48)
Sick leave length
0–4 months 1 1 1
5–8 months 2.41 (1.25–4.56)* 1.92 (0.97–3.80) 1.92 (0.97–3.80)
9–12 months 1.63 (0.81–3.34) 1.74 (0.85–3.54) 1.27 (0.62–2.60)
[12 months 2.61 (1.32–5.10)** 2.61 (1.26–5.41)* 3.13 (1.51–6.46)**
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related to work exposure, gender specific vulnerability,
health factors, socio-economic factors and the ‘‘double
burden’’ are among the hypotheses that have been proposed
[16]. Theories on gender specific patterns in the process
towards DP have been suggested. However, a Norwegian
study did not reveal any higher risk for women than men, in
the transitions from long-term sick leave to DP [16]. For
transitions between work, sickness absence, unemployment
and DP, only minor gender differences are reported [33]. In
the Oslo Health study, the higher rates of DP among women
were attributable to self-reported health, level of mental
distress, working conditions, and income [34]. This is in
contrast to the population-based study in Hordaland
(HUSK), where self-perceived health, work factors and
family situation did not explain women’s higher likelihood
of DP [17]. Thus, results seem to differ between populations
and studies and there is still no consensus in how to under-
stand the gender divide in sick leave and DP. Studies on
prognostic factors for RTW after diverse work-related
rehabilitation interventions, show contradictory results
between genders, some with better outcomes for men [1, 35],
some with better outcomes for women [23], and some with
no gender differences in outcome [5, 13].
Those with a mental diagnosis at the departure from the
rehabilitation clinic had a higher probability for full sick
leave during follow up, compared to those with musculo-
skeletal diagnoses. However, the intensity for transitions to
full sick leave was higher for those with musculoskeletal
diagnoses. This indicates that those with mental diagnoses
had longer sick leave spells than the musculoskeletal
group. This is in line with studies showing longer duration
of sick leave for common mental disorders [36] and longer
time to RTW after onset of sick leave for this patient group
[37]. We also found a strong probability for full DP among
those sick listed with other diagnoses than mental and
musculoskeletal. This is not in accordance with previous
results from a similar population of rehabilitation patients
were medical diagnosis did not predict RTW [13].
According to the literature, sickness absence is due to
multifactorial causes and does not depend solely on the
disease [38], hence the diagnosis per se may not reflect why
so many are on long-term sick leave and why some never
return to paid work. Although a medical diagnosis is
essential on the sick leave certificate and a premise for
receiving sickness benefits and DP, the validity of this
diagnosis have been questioned, especially for more com-
plex cases of patients with subjective health complaints
[39–41]. Despite this challenge, ICPC is considered a valid
diagnostic system. A possible interpretation of the strong
risk estimates for DP in our study found for those with
other diagnoses, may be the well-defined medical charac-
teristics of this group, as diagnoses related to neurology
and heart diseases were the most common. Our findings are
supported by a recent article, which explored how the
medical condition influenced acceptance or rejection of the
DP application [42]. Applications with well-defined med-
ical conditions were less often rejected than complex
musculoskeletal disorders [42]. Also a register based study
of long-term sick listed individuals found well-defined
diseases in the nervous system, respiratory system, and
circulatory system, beside mental diagnosis, to be predic-
tors of DP in a three-year follow-up [8].
As expected, blue-collar work was a main prognostic
factor for not returning to work and for receiving DP. This
group is represented by manual skilled and unskilled work,
and the workers have often low education and high phys-
ical workload. Unfortunately we have no information about
level of education in this sample. It is yet reason to believe
that our findings support the social gradient in receiving
DP, which may be due to an education-based selection into
the work force [43]. This is in accordance with the HUSK-
study, were it was a higher risk of DP among skilled and
unskilled manual workers, also after adjusting for health
and other work-related factors [44]. However, this is in
contrast with results after a rehabilitation program for
individuals on long-term sick leave, where women working
in blue-collar and service/care occupations had higher
RTW at 3-years follow-up, than men [23]. Also, limited
evidence has been found for an effect of physically
stressful work and long-term sickness absence and DP [32].
There is limited evidence about why and how the social
gradient in blue-collar occupations may affect future DP,
and results seem to differ between studies and populations.
Our finding, that long sick leave length before referral to
the rehabilitation clinic was a strong risk factor for not
returning to work, for receiving medical and vocational
rehabilitation allowances, and for DP during follow-up is in
accordance with the literature [1, 5, 19, 21]. The probability
for transition both from and to work during follow-up was
highest for those with the shortest sick leave spells, indicating
that short sick leave spells may be a risk for new sick leave
spells. Those with the longest sick leave length before the
rehabilitation program had a lower probability for transitions
from and to full sick leave, and for being on full sick leave
during the follow-up. This may be understood as an effect of
the ‘‘system rules’’, since it is not possible to be on sick leave
benefits for more than 1 year. After 1 year the sick leave
recipient will be transferred to a rehabilitation allowance, and
the income decreases from 100 % compensation to 66 %.
Partial Sick Leave and Partial Disability Pension
Partial sick leave was associated with higher age and with
shorter sick leave length before rehabilitation. The proba-
bility for transitions to partial sick leave decreased with
length of the sick leave. This indicates that partial sick
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leave is used in combination with shorter sick leave spells.
For partial DP there was an association with higher age. In
addition, women had higher probability for receiving par-
tial DP, but also for transitions from partial DP, indicating
that partial DP may be a transitory benefit. The detected
association between partial benefits, higher age, and being
a female, is in accordance with the results from a Swedish
study [45]. When sick leave and DP is combined with part
time work, it may be beneficial, because work is considered
to be generally good for the individual’s health and well-
being [46]. Partial sick leave has been put forward as a
treatment method for full recovery to the workforce [45].
Clinical Implications
The study population was a selective sample of individuals
who had participated in a comprehensive work-related
rehabilitation program after long-lasting sick leave. They
were all at a later stage of the process of sickness absence
and probably had complex problems with health, low work
ability and maybe a week connection to the work place.
Therefore, our findings may not be generalized to sick-
listed individuals in general. Nevertheless, it is important to
achieve more insight in the processes leading to RTW or to
DP for this selective sample of patients.
This study was not designed to test the effect of the
intervention or to conclude which patients should be
selected into such programs. Still, we believe that knowl-
edge on prognostic factors and vulnerable groups may be
essential for the referrals to comprehensive rehabilitation
programs, for the planning of individual treatment during
the rehabilitation program and for better tailoring and
coordinating of follow-up interventions after such pro-
grams. Our findings that those with a mental diagnosis had
a higher probability for being on full sick leave, but not for
entering sick leave, suggest that special attention should be
on RTWdifficulties. Likewise, the higher risk of DP for
those with other and more specific diagnoses may indicate
that special attention should be on factors preventing DP.
The findings should be of both national and international
interest for the rehabilitation teams and the stakeholders,
such as the general practitioners, the occupational physi-
cians, or the social security officers, to better judge the risk
factors for not returning to work, and to implement relevant
interventions. It cannot be concluded that the rehabilitation
program offered did fit less with the needs of blue collar
workers, women, older participants, and those with other
diseases than mental or musculoskeletal diseases. As stated
in the introduction, RTW after long-term sick leave may be
a complex process [27], and there may be interaction
effects between different prognostic factors for RTW and
sickness benefits. In addition to factors on socio-demog-
raphy, work and health, also personal factors related to
earlier experiences and expectations may influence the
prognosis for recovery and RTW [25].
Strengths and Limitations
To our knowledge this is the first study to explore prog-
nostic factors for transitions between work and all possible
sickness benefits during a long follow-up period after a
work-related rehabilitation program. The probability for
any event during follow-up is a synthesis of all transitions
in and out of this event, and thus we captured the whole
RTW process in the prognostic models. Access to register
data and socio-demographic data from the patient journals
made it possible to track the total cohort of rehabilitation
patients during the whole follow-up period without any
drop-outs or missing data.
The study would have benefited even more if the patient
journals had information about education, since the edu-
cation divide may be an explanation why those with
manual work have higher risk of DP [43, 44].Workplace
context may also differ between different occupations and
may as such be an important barrier or a facilitator for work
resumption [27]. However this study only includes infor-
mation about occupation; no information on work-related
factors such as psychosocial factors, work tasks, or work
environment was included. Access to secondary diagnosis
could also have strengthened the analysis, since it is rec-
ognized that many of the rehabilitation patients have co-
morbid conditions, which is an independent risk factor for
long-term incapacity for work [26]. It is also a limitation
that the official registers utilized in this study did not give
access to unemployment benefits. However, the number of
people on unemployment benefits in Norway is very low,
and this was also outside the scope of this study. Addi-
tionally the register data contains little information on
whether a person is actually working or not. We defined
work to be the time gap between dates of different sickness
benefits in the register files. Based on our analysis, we
believe this to be a correct and valid interpretation [28].
Conclusions
Among subgroups of long-term sick-listed rehabilitation
patients, there were differences in the probabilities for
RTW, sickness benefits and DP after participating in a
work-related rehabilitation program. Blue-collar workers,
women, those with previous long-term sick leave, and
those with diagnoses other than mental and musculoskel-
etal, had a lower probability for being at work and a higher
probability for full DP during follow-up. Mental diagnoses
gave higher probability for being on full sick leave, but not
for transitions to sick leave The current study adds to the
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literature by new insight into prognostic factors for tran-
sitions to and from work and sickness benefits, and how
this differ between groups. However, there are still unex-
plained differences in the long-term RTW prognosis
between men and women, occupations, medical diagnoses
and different age groups. Possible interaction effects
between these predictors should be investigated further,
especially on how these findings are influenced by personal
factors and a social gradient in health and working life.
Further research is required to understand more about why
there are differences in the transitions to and from work
and different sickness benefits after intensive work-related
rehabilitation efforts, between long-term sick listed men
and women, different occupations and diagnoses.
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